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{[OrFIc1aL NOTICE.) 
Seventeenth Annual Meeting, Western Gas Association. 


——— 
SECRETARY'S OFFICE, WESTERN Gas ASSOCIATION, 
Quinoy, ILLs., April 24, 1894. 

The seventeenth annual meeting of the Western Gas Association will 
be held at Cleveland, O., on the 16th, 17th and 18th of May. 

The Hollenden, strictly first class in all its appointments, will be the 
Association’s headquarters, and its business sessions will also be con- 
ducted therein. The rates at the Hollenden will be as follows: On the 
American plan, $3. $3.50, $4 and $5 per day. On the European plan, 
$1, $1.50, $2. $3 and $3.50 per day. 

It is iatended that an exhibit of gas appliances shall form one of the 
prominent features of the Cleveland meeting, and to this end a commo- 
dious storeroom, directly across the street from the Hollenden, has been 
engaged. Manufacturers and dealers in stoves, ranges, burners, lamps, 
engines and all forms and types of apparatus or machinery by which 
the manifold uses of gas can be exhibited, are respectfully invited to dis- 
play their wares ; and they can feel assured that, on this occasion, the 
same will be critically inspected by large and appreciative audiences. 
Communications on the subject can be odbvemed to Mr. M. S. Green- 
ough, General Manager of the Cleveland Gas Light and Coke Company, 
who will take pleasure in furnisiing to exhibitors all requisite informa- 
tion in the matter. 


The following papers will be presented for the consideration of the 
members of the Western Gas Association on the occasion of its seven- 
teenth annual meeting : 

‘** Street Main Pressure,” by Irvin Butterworth, Columbus, O. 

‘* Some of the Advantages of Oil Gas Works for Small Towns,” by 
J. W. Stratton, Valparaiso, Ind. 

‘*The Best Method of Introducing Gas Stoves,” by H. Wilkiemeyer, 
Evansville, Ind. 

" = Years in a Country Gas Works,” by S. M. Highlands, Clin- 
ton, la. 

‘* History of the Gas Meter,” by Wm. McDonald, Albany, N. Y. 

** How to Make Small Electric Light Plants Pay,” by I. C. Copley, 
Aurora, Ills. 

4 % — of Temperature on Purification,” by Jas. Ferrier, Colum- 
us, Ga. 

‘* Report of the Committee on Electrolysis,” by Geo. T. Thompson, 
Jas. Somerville and Alten 8S. Miller. 

Paper by Chas. H. Evans, Chicago, IIls., title not yet received. 

Geo. T. Thompson, of the Laclede Gas Light Company, St. Louis, 
Mo., has been appointed Superintendent of the Wrinkle Department for 
the coming meeting, and to him should be addressed all contributions 
to or communications bearing on subjects connected with said depart- 
ment, while all matter for the Question Box should be mailed to the 
Secretary. 

The Committee of Arrangements—Messrs. M. S. Greenough (Chair- 
man), D. R. Warmington, C. M. Higgins, Chas. R. Faben, Jr., Irvin 
Butterworth and Joseph Light—announce that acomplimentary dinner 
will be tendered to the members of the Association, by the Gas Com- 
panies of Cleveland and some of the manufacturers of the same city, at 
the Hollenden, at 8 o’clock, p.M., Thursday, May 17th. 

A meeting of the Board of Directors of the Association will be held 
at the Hollenden, at 10 o’clock, a m , Tuesday, May 15th, and it is ear- 
nestly hoped that every member of the Board will find it convenient to 
be present. 

A hearty invitation is hereby extended to the members of kindred As- 
sociations to be present at the meeting and to participate in its proceed- 
ings; and this invitation is further extended to the fraternity generally. 

Rates of one and one-third fares for the round trip will be made, by 
the various Passenger Associations, to our members and their friends. 
This reduction is based on the certificate plan, as in former years. 

The undersigned will be pleased to reply to all communications re- 


this announcement and the notices which are to follow. 
A. W. LITTLETON, Secretary. 








BRIEFLY TOLD. 
ee NE 

Atmost READY FOR THE CLEVELAND CONVENTION.—Secretary 
Littleton’s current official notice regarding the coming convention of 
the Western Association at Cleveland shows that little remains uncum- 
pleted in respect of arranging the preliminaries. Like the methodical 
man that he is, the Secretary puts forth in sensible terms just what may 
be looked forward to, and his programme certainly confirms the inti- 
mations hitherto made in the JoURNAL that the Cleveland convention 
would be most enjoyable in all respects. The paper list promises nine 
separate numbers—for we presume the report of the committee on elec- 
trolysis can fairly be regarded a paper—and President Jenkins’ address 
assures the members of ten contributions that are certain to lead to 
profitable discussion. The titles of the papers, too, confirm the belief 
that diversity in gas technology is not at an end, for of the eight that 





are promised and named, seven can certainly be said to be on subjects 


questing detailed information concerning the meeting, not covered by — 
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that are distinctive ; and it is also fair to assume that the contribution 
by Mr. Evans will not trench on the ground taken by the others. One 
may further note from the list that several of the authors have yet-to 
make their appearance as formal contributors to the proceedings of any 
of our Associations, although they have all been well schooled, either 
as listeners to or participants in many interesting debates. We think 
we are safe in saying that Messrs. Highlands, McDonald, Copley, Fer- 
rier, and, possibly, Mr. Stratton, are to present initial essays, and, judg- 
ing from the success these gentlemen have gained in their respective 
fields, what they will have to say will come sealed with the stamp of 
experience. The most encouraging sign, however, in the appearance of 
so many new vames is the fact that it indicates, not only the growth and 
strength of the Western Association, but also shows the vitality of the 
gas business. When gas men are at so little stress to tind matters of 
such wide range for presentation to their fellows, who may gainsay the 
activity of their art? It goes without repeating that the Secretary’s 
hearty invitation on behalf of the Association to gas men in general to 
attend the meeting is just what it purports to be—a positive hope they 
will come in numbers to share the Association’s hospitality. 





OBITUARY, Mr. Henry FREDERICK ALLEN.—Our last issue contained 
a brief announcement of the death of Mr. H. F. Allen, whose demise 
occurred at his home in this city on the afternoon of April 16th, and it 
is mainly through the courtesy of Mr. Walter A. Allen (Superintendent 
of ths Municipal Gas Company. of Albany, N. Y., a brother of deceased) 
that we are enabled to place before our readers the following account of 
his life: Henry Frederick Allen was born in New York City, August 
14th, 1844, and having received a good round of training in the public 
school of his district, entered the services of the Ericsson Machine 
Works, the shops of which were located in Jersey City, serving a thor- 
ough apprenticeship in its machine shops and draughting room. De 
ceased showed great aptitude for draughting, and assisted in preparing 
the plans for the first seven monitors of the nine famous 
war vessels of that type, which were sent out by the famous 
Ericsson and his aides. He next accepted a post in the 
United States Navy as assistant engineer, and served with 
distinction in that branch of the service until the close of the war. Re- 
entering civil life, he was employed by the Newark (N. J.) Gas 
Company, but remained there only a short time because of his accept- 
ance of an offer from the New Britain (Conn.) Bank Lock Company, 
the proprietors of which had conceived the idea of placing on the mar- 
ket the celebrated time locks. Deceased was one of the designers of the 
first locks of this description that met with approval. In 1878 he was 
appointed Superintendent of the New York Mutual Gas Light Company, 
succeeding the late Mr. Parham, a position in which he made a most 
brilliant success, for to-day the Company stands second to none in the 
country. He was adevoted member of the Society of Gas Lighting, 
gave loyal support to the American Society of Mechanics and Trades- 
men, and to the Loyal Legion. Mr. Allen was prominent in local 
yachting circles, respecting which diversion he was almost an enthusi 
ast, having acted for many years as Commodore of the Hudson River 
Yacht Club. In 1874 he was united in marriage to Miss Jennie Porter, 
of Newport, N. Y., who survives, as does a daughter. Deceased was a 
lovable man, whose genial nature and cheery ways were always tem- 
pered by respect for himself and by regard for his associates, 





Norgs.—The proprietors of the Hamilton (Ont.) Gas Light Company 
have met with much success in their efforts to popularize the use of gas 
for cooking. At least so we gather from the inspection of a very well 
put together and cleverly illustrated circular which they are now distrib- 
uting in their city, and which details the advantages of gaseous fuel, 
for the names of 252 householders who use gas for purposes other than 
lighting are given in its pages. ——The Erie (Pa.) Gas Company, having 
determined to remodel and enlarge its manufacturing plant, has award 
ed to Mr. Fred. Bredel, of Milwaukee and New York, contracts for the 
entire work, which include the following : A new building, 190 feet by 
32 feet, will contain boiler and engine rooms, condensing and purifying 
house, meter and office rooms. The engine and condenser room will 
have 1 Wilbraham exhauster, now in use in the present plant and in 
good order, 1 Roots exhauster, 2 air condensers, 2 tar and carbonic acid 
extractors, 1 seven-foot compens tor, and 1 ammonia extractor—the last 
six named apparatus to be of Bredel’s patented construction. The pur- 
ifiers; two in number, are each 22 feet by 28 feet, with bucket elevators 
and hoisting machinery for the covers. The benchwork consists in re 
setting five benches of 6’s with outside generator. The new 9 foot 
6inch meter will be erected in a room sufficiently large to serve for of- 
fice purposes. 





SS So RRR 
Memorial Action Taken by the Society of Gas Lighting Re- 
specting Mr. F. A. Sabbaton and Mr. H. F. Allen. 
epenliatiierenty 

The following is a report of the proceedings of a special meeting of/ 
the Society of Gas Lighting, called for the purpose of passing appro- 
priate minutes to the memory of Mr. F. A. Sabbaton and of Mr. H. F. 
Allen : 

FREDERICK A. SABBATON. 

At a special meeting of the Society of Gas Lighting, held in the city 
of New York, Wednesday, April 18, the following minute was unani 
mously adopted : 


The members have heard with deep regret of the decease of our friend, 
Frederick A. Sabbaton, of Troy, N. Y., who, since the year 1876, has 
been connected with the Society as a non resident member. 

He came of a family whvuse name is most honorably and pre eminent] y 
connected with the gas industry of the country, and was distinguished 
as a most capable and successful engineer and manager of gas under- 
takings, and for his integrity. 

His intercourse with the members of the Society was most pleasant, 
and was characterized by unfailing courtesy and geniality of manners, 
and his presence will be sadly missed, not only on account of his being 
a most agreable associate and companion, but also because of his learn- 
ing and large experience in all things pertaining to the manufacture 
and distribution of gas, and the interest he took in the welfare of the 
Society, and because of his contributions to its papers. 

Resolved, That this minute be entered upon the records of the Soci 
ety and be printed in the AMERICAN Gas LIGHT JOURNAL, and that a 
copy be sent to the family of Mr. Sabbaton. 


EUGENE VANDERPOOL, 
WILLIAM H. BRADLEY, } Committee. 
A. M. SMITH, 


HENRY F. ALLEN. 


At a special meeting of the Society of Gas Lighting, held in the city 
of New York, Wednesday, April 18, the following minute was unani- 
mously adopted : 

The members of the Society have been much shocked and pained at 
the sudden and unexpected death of our member, Henry F. Allen, En- 
gineer and Superintendent of the New York Mutual Gas Light Com- 
pany. 

Mr. Allen was constant in his attendance at the meetings, and added 
much to their interest by the presentation of papers, by taking an ac- 
tive part in the discussions, and by the introduction of new or interest- 
ing subjects for investigation connected with the manufacture or chem- 
istry of gas lighting, particularly when meetings were held at the works 
of the New York Mutual Gas Light Company. 

He had been for many years connected with the management of his 
Company, and had their entire confidence, not only on account of his 
competency as Engineer and Superintendent of the works, but also on 
account of his energy, diligence and strict integrity. 

Mr. Allen had served his country during the troubled times of the 
war, in the engineering department of the navy, and with high distinc- 
tion. 

His death comes as a great loss to the members, on account of his un- 
remitting attendance at the meetings, his generous and manly impulses, 
his thoughtfulness and kindness to all, his genial spirits and flow of 
wit, and because he had the best interests of the Society deeply at heart. 

Resolved, That this minute be entered upon the records of the Soci- 
ety and be printed in the American Gas LiGuT JOURNAL, and that a 
copy be sent to the family of Mr. Allen. 


EUGENE VANDERPOOL, 
Wrtuiam H. BraDLEy, >» Committee. 
A. M. SMITH, 


PLENORLALS VEE 6 OE 
The Science at d Progress of Gas Combustion. 
eee ee 

[Abstract of a paper read by Mr. U. R. Bellamy, Supt. of the Gas De- 

partment of the Liverpool Corporation, at a meeting of the Liverpool 

Engineering Society. | 

In his opening remarks, the author stated that if he had written his 
paper before fixing the title, the latter would have read : ‘‘ The Progress 
of the Science of Gas Combustion,” as it was obviously of more interest 
t» the engineer, in a pape of this character, to deal with the march of 
practical results than with the causes which led up tothem. The strictly 
scientific considerations had therefore been omitted, and the paper would 
partake more particularly of the character of a reswme of the work ac- 
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complished in the direction of improved methods of gas combustion, 
having for their object the attainment of a higher lighting duty from 
coal gas. He then went on to say that the consideration of such a sub 
ject would not appear as one of much int rest to the casual observer ; 
but, taking into consideration the magnitude of the gas industry in this 
country—which, though having a history of barely a century, involved 
an annual coal consumption of 11 million tons, and the production of 
111,000 milliou cubic feet of gas, realizing, with residual products, up 
wards of 184 million pounds sterling—and, when it was known that one 
burner might develop ten times as much light as another with the same 
consumption of gas, it would be seen that the matter was of sufficient 
importance to warrant investigation. 

Mr. Bellamy next quoted the report presented to the Board of Trade 
by the Gas Referees in 1871, to show that, as the result of testing a large 
number of gas burners removed from various public buildings and 
places of business, the greater portion of them were found to give out 
only one half, and some not more than one fourth, of the light which 
might have been developed from the gas. If this rate of waste were ap- 
plied to the gas rental of the country, the enormous loss to the commun- 
ity, due to ignorance of the simple laws governing gas combustion, 
would, he said, be apparent. Since the date of that report, great pro 
gress had been made in the manufacture of gas burners and in perfect 
ing the details of gas combustion. But there had not been that general 
recognition by the public that should have followed ; and it was safe to 
assert that from 20 to 25 per cent. of the gas used for lighting purposes 
to-day was wasted—occasioning not only a monetary loss, but also inter 
fering with health and comfort. He thought that one of the principal 
causes of this state of things was that gas authorities had chiefly applied 
their energies in the direction of improving the quality and lowering 
the price of their commodity, thus allowing the fitting of houses with 
gas appliances to get into the hands of a class of men who were chiefly 
interested in selling the cheapest and most inferior article at an enor 
mous profit, regardless of its suitability or economic principles. This 
type of person was known asa gasfitter, unless he styled himself a gas 
engineer ; but in eit: er case it would be well to bear in mind that, with 
rare exceptions, he was densely ignorant of the technology of his call- 
ing, and could not therefore be regarded as a source of reliable infor 
mation. It was the hope of the author that his paper might supply some 
reliable data upon the subject of gas lighting which would be of service 
to the members of the Society, when, in the course of their multifarious 
duties, they had to deal with the problems of gas lighting. 

Before dealing with the various forms of burners and the improve 
ments effected therein, Mr. Bellamy defined some of the terms he would 
have toemploy. Taking illuminating power first, he said he thought 
the standard candle was very unreliable and unscientific and was only 
used when statutory or official obligations required it, as the precautions 
and calculaticns necessary to correct its vagaries were great, and only 
partially successful, so that its use was dispeused with wherever permis- 
sible. Thestandard of light more commonly used was the Methven 
screen. Having described this instrument, he then proceeded to point 
out that the mere expression ‘‘ candle power of coal gas” is not very in 
structive, unless the burner by which it is measured is referred to. 
There were, he said, several standard barners in use in this country, 
which gave very divergent results. He showed four which had come 
under his immediate notice—viz. (1) the 15-hole Argand, (2) the Silber 
Argand, (3) the London Argand, and (4) Sugg’s No. 7 steatite batswing. 
The two last nawed were, he explained, those adopted by the Gas Refer- 
ees—the ‘‘London” Argand for testing gases varying between 14 and 18 
candle power, and the batswing for those of higher illuminating value. 
The unit efficiency of these four burners with Liverpool gas was : (1) 
3.24 candles, (2) 4.19 candles, (3) 3.8 candles, and (4) 4 candles. The im- 
portance of describing the form of burner used, when referring to the 
candle power of gas, would be apparent. The author thought it was 
distinctly unfortunate, for comparative purposes, that there was not one 
standard of illuminating value for coal gas applicable to the whole 
country, and one standard burner prescribed for its measurement ; and 
he said it would no doubt cheapen gas considerably if the illuminating 
standard were fixed at a point which would enable the gas to be pro 
duced from ordinary coal. A great advantage of such an arrangement 
would be that one form of burner would be usable throughout the 
country ; whereas, under the present condition of things, such a burner 
as the batswing had to be made to three or four different gauges to suit 
gases varying between 14 and 20-candle power, if the best results were 
to be obtained. This refinement of burner manufacture, although very 
important, was rarely carried out in detail ; and therefore thousands of 
burners, made in different parts of the country for gas of low illumi 
nating power, were used locally, to the great detriment of the gas. 








Having explained the terms ‘‘duty,” as applied to a burner, and 
‘* pressure,” as regards the supply of gas thereto, Mr. Bellamy pro- 
ceeded to describe, from ‘‘ Accum,” the earliest form of burner—the 
‘*cockspur.” Contrasting this with a single jet burner of modern type, 
he showed that the gas, when lighted, ascends in a stream—rising until 
it comes into contact with sufficient oxygen to complete its combustion. 
To prevent the flame becoming unduly long, it was, he said, necessary 
to restrict the orifice; and the gas, issuing at considerable pressure, 
tended to draw in the air and mix with it in its course. This resulted 
in a considerable loss of illuminating power, evidence of which was 
afforded by the well known Bunsen burner. He then made some brief 
general remarks upon the chemical and physical properties of a gas 
flame, with the view of illustrating the bad effect of excessive pressure ; 
and he showed that any system which has a tendency to keep the tem- 
perature of the flame high, with a low velocity of the issuing stream of 
gas, must be a beneficial one. All improvements in the methods of gas 
combustion had been in this direction. The main defect in the old 
‘‘cockspur” burners was that the flame obtained with them was very 
unstable—being affected by the most trivial atmospheric movement. 
Chis led to the introduction, about 1816, of the ‘‘ batswing,” and about 
1822 of the “fishtail” burner ; the latter being the product of the united 
labors of Mr. J. B. Neilson and Mr. J. Milne—the first named gentle- 
man being at that time Manager of the Glasgow gas works, and Mr. 
Milne being the founder of the well known engineering firm of Messrs. 
J. Milne & Sons, of that city. The utility of both of these burners had 
been further enhanced by forming them wholly or in part of non con- 
{ucting material, such as adamas, enamel, or steatite. The author ex- 
hibited two burners of each of the new types, and showed that the unit 
-fliciency of the fishtail had increased from 1.66 to 3.09 candles, and 
‘hat of the batswing from 3.01 to 4 candles. He stated that the increased 
-fficiency of the new over the old type amounted to 47 per cent. in the 
sase of the former, and to 25 per cent. in that of the latter burner. These 
results were obtained by adjusting the pressure to the requirements of 
the burner. This was a most important matter. There was for every 
form of burner one pressure at which it would yield its most economic 
results ; and various efforts had been made to maintain it. Gas was 
forced through the mains at a much higher pressure than it was desir- 
able to have at the burner. This could not be avoided, owing to the 
variation of level in the districts supplied, the distance to which it had 
to be sent, and other causes. The extreme variation in Liverpool was 
hetween 1 and 2.8 inches, which was very moderate, owing to the efli- 
sent system of mains in use. In many towns, however, the range of 
oressure was between 0.5 and 4 inches. 

The author then went on to say that theeffect of variations in pressure 
on the consumption and illuminating power of gas had been so disas- 
trous that g »vernors for automatically adjusting the flow of gas to any 
desired pressure, had been introduced. These instruments had passed 
through many changes, but they might be regarded as having now 
reached the maximum of efficiency. A governor of the best type would 
maintain the pressure absolutely at any desired point through all the 
ranges of pressure referred to, There were two principal forms—viz., 
main governors for controlling a number of lights, and the single form 
for governing the burner to which it was attached. The latter combina- 
tion was by far the most efficient, and undoubtedly constituted the most 
important improvement effected in connection with the combustion of 
gas. The followiag table—giving the results of consuming gas by means 
of governed and ungoverned burners—demonstrates the extent of this 


this improvement : 
Unit 


Pressure. Consumption. Efficiency. 
Description of Burner. Incaes. Cubic Feet. Candles. 
0.5 5.00 4.20 
1.0 5.00 4.20 
Governor burner, rated at 5 cubic } 1.5 5.00 4,20 
ere re ore 2.0 5.00 4,20 
2.5 5.00 4.20 
| 3.0 5.00 4.20 
0.5 3.90 3.00 
1.0 5.60 2.40 
Ordinary ungoverned burner No.4 ie bap a 
2.5 9.60 1.35 
3.0 10.50 1.11 





Referring to these figures, the author explained that the ungoverned 
burner was one of the ordinary type of brass-cased fishtails, which con- 
stitute between 80 and 99 per cent. of the total number of burners at 
present in use; and he remarked that, though useful by comparison 
with its progenitors, it must eventually be superseded by the batswing in 
combination with the governor or other improved form. 

Before leaying the subject of flat flame burners, Mr. Bellamy made 
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reference to the use of globes. He said these had been very much im- 
proved during the last few years, both in form and suitability of the 
material employed. The old type, with a restricted opening at the bot- 
tom, caused the air to rush in with considerable violence, resulting in 
great unsteadiness of the flame, and an actua] diminution of the yield 
of light. The new form—known as the ‘‘ comet” or ‘‘ moon ”—was of 
real assistance to the flame when placed in its right position relatively 
to the burner, which is when the bottom of the globe and the top of the 
burner are in the same horizontal plane. In this position, the globe ex- 
erts a steadying influence on the flame, and assists in maintaining a 
higher temperature about it. The absorptive power of the commoner 
type of globe is very great, varying between 25 and 40 per cent.; but 
with the better form, manufactured of a description of glass known as 
‘‘albatrine,” the absorption, when measured on the horizontal line, does 
not exceed 18 per cent. In explanation of this apparently low result, 
the author pointed out that, in the use of such a globe, while there is 
necessarily absorption on one side, thereis considerable reflection at the 
back of the flame from the other. Thus, if an ‘‘ albatrine” or opal globe 
were split in half vertically, and the front half removed, it would be 
seen at once that the back half acts as a very powerful reflector. It is 
really doubtful, he thought, in point of general illuminating effect, 
whether there is any loss of light by the use of a properly constructed 
globe, as there is considerable reflection upwards and downwards to 
compensate for the deficiency on or near the borizontal line. He showed 
photometrical results obtained from a flat flame burner, measured at 
angles of 10° from the vertical above to the vertical below, obtained by 
Mr. Dibdin with his radial photometer. They indicated, at a glance, 
that there is very little, if any, loss of light by the use of a suitable 
globe, while the general advantages consequent upon its use are obvious. 

Passing next to the subject of the Argand burner, the author remarked 
that this had a higher efficiency than those of the flat flame type, but 
this superiority had not been sufficient to counteract the disadvantages 
attendant upon the use of the glass chimney, and therefore it had not 
come into very g neral favor. Some improvements had, however, been 
made in it, the aggregate effect of which was increased efficiency. 
There had been a variety of modifications and improvements in the 
‘* London ” Argand, the details of which he had not time to give. 

The other burners noticed by Mr. Bellamy were those of the regener- 
ative and incandescent types. He stated that the principal feature of the 
former class was the conveyance of air for supporting combustion 
through chambers heated by the gas flame, resulting in an increased 
temperature of the flame itself, and an additional lighting efficiency of 
about 25 per cent. over that of the best form of flat flame governor 
burners. They had not been adopted in the general manner first ex 
pected, owing largely to the amount of attention they required; but for 
combining ventilation with lighting, where the diffusion of the products 
of combustion was objectionable, they were invaluable. He showed a 
sample of one of the smallest of its type. It was rated at 3.9 cubic feet 
per hour ; and it yielded a light equal to 26.99 candles—showing a unit 
efficiency of 6.92 candles. This was the most generally useful burner 
of its class. 

With regard to the incandescent burner, Mr. Bellamy made the fol- 
lowing remarks, and with these his paper closed: This is a form in 
which the “* Bunsen ” burner with a non-luminous flame is used, light 
being obtained by enveloping the flame in a garment of some refractory 
material capable of being raised to a useful state of incandescence. 
The earliest examples were those of Clamond and Lewis; the former 
employing a mantle of magnesia spun into threads, the latter a cage of 
platinum wire. Both required an artificial blast of air, and therefore 
could not be placed on the list of appliances applicable to ordinary con 
ditions. They were, however, the forerunners of the form of burner 
which, in my opinion, is destined to entirely revolutionize both gas 
lighting and gas manufacture. Sir John Conroy stated before the Royal 
Society in 1891, as the result of elaborate experiments, that the total ra- 
diation from the Argand gas burner was composed of 1.75 per cent. of 
luminous, and 98.25 per cent. of non-luminous rays. It has always 
been regarded as a reproach to mechanical engineering that the best 
steam plant only gives a useful duty of about 10 per cent. of the theo 
retical capabilities of the fuel burnt in a boiler furnace. This, however, 
appears a favorable result in contrast with the gas burner, which wastes 
98.25 per cent. of the gas it consumes, so far as lighting effect goes. 
The gas cannot be burnt without heat; but it would appear that a system 
which ignores the light-rays of 1.75 per cent., and utilizes the heat-rays 
of 98.25 per cent., is likely to secure the most economic result. This 
system is practically embodied in the incandescent burner before you, 
which is a modification of the Welsbach burner introduced in 1886. 
Mr. Bellamy, having briefly described the burner, proceeded: As the 





result of numerous tests tne author is enabled to state that this burner 
has a unit efficiency of 19 candles ; and when this is compared with the 
4 candles of the best type of flat flame burner, the enormous advance in 
light production will be apparent. An appliance which suggests the 
possibility of a reduction in the gas bill of 75 per cent. inspires respect ; 
and with care, allowing for new mantles, a light could readily be ob- 
tained at a reduction of 50 per cent. as compared with that of the best 
type of ordinary gas burner. Already there are signs that the great 
failing of these burners—viz., the fragility of the mantle—~é* likely to 
be overcome, patents having been secured for the construoftots of a man- 
tle with a platinum woven base, which it is stated can be readily 
handled without fear of fracture or injury. If such a mantle is availa- 
ble, it is clear that a great revolution may take placein gas manufacture, 
since it would no longer be necessary to supply a luminous gas. It has 
already been discovered that in some towns half the total gas consump- 
tion takes place during the hours of daylight—for motive, cooking and 
other purposes. This gas is used at great disadvantage, since a non- 
luminous gas, made at much lower cost, would be quite as suitable. If 
the incandescent burner became practicable for all lighting purposes, it 
is clear that a non luminous gas which would meet all requirements 
could be sent out for about 1s. per 1,000 cubic feet. Such a reduction in 
price would, no doubt, be followed by an enormously increased use of 
gas for motive and fuel purposes generally. In a paper recently contri- 
buted to this Society, entitled ‘‘ The Public Supply of Electrical Energy 
—its Cost and Price,” a comparison was set up between the cost of a 16. 
candle power gas light in Liverpool, with gas at 3s. 4d. per 1,000 cubic 
feet, and that of a 16 candle power incandescent eiectric light—the for- 
mer being shown at 0.2d., and the latter at 0.4d. per hour; and the hope 
was expressed that within a reasonable time electrical energy would be 
supplied at such a price as to reduce the cost of the incandescent electric 
light to that of gas. If the comparison had been made with Liverpool 
gas used with the incandescent gas burner, the relative prices for main- 
taining a 16 candle power light, or its equivalent, would have read : 
Gas, 0 03d.; electricity, 0.4d.—showing that an incandescent gas light 
can be obtained at », the cost of an incandescent electric light. This 
may be taken as a fair comparison, seeing that the cost of maintaining 
the lamps in both cases would be about equal. The incandescent gas 
burner may be said to mark the extent of the progress that has been 
made up to the present in the construction of apparatus for developing 
light from coal gas. 








Development of the Incandescent Electric Lamp. 
——— 


By Mr. Joun W. How8&Lt, in Engineering Magazine. 


The incandescent lamp, though in such common use to day, has been 
before the public only about 14 years. The causes underlying the rapid 
growth in its use were the great demand for the light, which grew stead- 
ily as its peculiar advantages became better known, and the interest 
which was awakened in the minds of many workers by the problems 
which arose in great numbers in connection with the lamp itself and 
with the apparatus and appliances made necessary by its introduction 
into new fields. The development of incandescent lighting has called 
for the best efforts of master minds in many departments of scientific 
and technical investigation, and the attractiveness of the work has kept 
the interest of the workers keenly alive. 

The incandescent lamp produces light without flame and with very 
little heat, with no consumption of oxygen or production of undesirable 
products, and with an utter disregard forsurrouuding conditions. These 
qualities render the incandescent lamp peculiarly suited for lighting 
very many places where other lights are inconvenient or dangerous. 
Thus it can be used in the presence of explosive gases or ignitible sub- 
stances, as in coal mines, oil refineries, chemical works, and powder 
mills. In cotton and woolen mills and other factories where the pro- 
duct is at times in an easily ignitible condition ; this lamp can be used in 
closer proximity to the work than can a flaming lamp. 

The comparative absence of heat, besides being a blessing to all users 
in hot weather, is of special value to dentists and surgeons. The fact 
that the lamps consume no oxygen, thus yielding no disagreeable pro- 
ducts, renders them peculiarly suitable for use on vessels where venti- 
lation is often a difficult problem. Their adaptability is another cause 
of their popularity. The advevt of these lamps has rendered artistic 
and decorative lighting possible. Who has not looked into a show win- 
dow lighted with concealed lamps and admired the effect? How many 
people have spent an hour in the dining room at the Waldorf Hotel in 
New York without noticing that the candles on the tables were indeed 
candles, while the candles on the walls were miniature incandescent 
lamps ? 
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People are so accustomed to the beautiful and wonderful adaptation | heat from the interior parts of the lamp, which impaired the vacuum 


of incandescent lamps that they evince surprise at nothing, and satisfy 
their minds with the explanation that it is done by electricity—a magic 
word that explains all mysteries and makes everything possible. '‘t has 
indeed rendered possible many achievements impossible without it, but 
the work has been done by man, aided by electricity, and not by elec- 
tricity aided by man. It is a man’s servant by conquest ; not nature’s 
gift to the indolent. 

Volta’s discovery of the battery, in 1800, placed at man’s disposal a 
new form of energy, which at once received the attention of investiga- 
tors. The transformation of electric energy to the cther well-known 
forms was soon accomplished, and heat, light and mechanical power 
were produced from electricity. 

Sir Humphry Davy, in 1808, constructed a very large battery. In 
his experiments he produced the electric arc between carbon points, and 
electrically heated to incandescence platinum and other wires, and car- 
bon. The effects produced by the new and invisible form of energy 
were subjects of much investigation. Metallic wires and pieces of car- 
bon were heated to incandescence in the open air, and in globes which 
were exhausted, or filled with different gases at various pressures. 

Very early in the history of the subject we had in name, but in name 
only, all the elements which enter into the modern incandescent lamp. 
We had the carbon burner, the vacuum, and the glass globe with its 
leading in conductors. While these elements existed in name in the 
apparatus made by Davy, they did not exist in the perfection necessary 
for a successful incandescent lamp. The best vacuum obtained at 
that time was nota vacuum in the sense in which the word is used in 
connection with the incandescent lamps to day. The globe which con- 
tained Davy’s incandescent carbon was not suitable for the protection 
of a vacuum under the conditions of use as an incandescent lamp. The 
carbon conductors which Davy heated to incandescence would not have 
proved durable for any great length of time. 

There are four essentials in the successful modern incandescent lamp: 
the vacuum, the glass globe, the carbon burner, and the conductors 
which carry the current through the globe. All these elemeuts existed 
in name in the apparatus of Davy. The development of the lamp has 
not called for the discovery or introduction of any new element; it is 
simply the development of the elements which existed in Davy’s appa- 
ratus, and their arrangement in a combination in which the laws gov- 
erning them and their relations to one another are appreciated and in- 
telligently applied. The large battertes, which were the sources of 
currents employed by Davy, were expensive to make and maintain, and 
were to be found only in a few large and well-equipped laboratories. 
Soon new forms of batteries were discovered, and the magneto electric 
machine was invetited, cheapening the production of currents. 

Practical and commercial applications of the new phenomena are the 
subjects of the patents which form so large a part of the records of the 
history of electric lighting. From the lamp patented by Starr in 1845 to 
the lamp of Sawyer and Man in 1879 very little progress was made to- 
ward the final solution of the problem, except in the carbon burner. 
The extreme simplicity which characterizes the modern incandescent 
lamp, and to which its success was largely due, was more nearly ap- 
proached in the Starr lamp than in many subsequent lamps. 

Starr’s lamp is worthy of special attention. The carbon burner was 
contained in a bulb blown on the end of a barometer tube. This bulb 
and tube were filled with mercury, and air and moisture were driven 
out as was done in making barometers. The tube was then inverted in 
a cup of mercury, leaving a Torricellian vacuum in the bulb at the top 
of the tube. One of the conductors which carried the current to the 
burner was a platinum wire sealed in the top of the bulb by fusion of 
the glass. The other conductor was a wire which dipped into the mer- 
cury in the tube. The support for the burner was a simple piece of in- 
sulating material. 

Let us study in this lamp the four elements whose development we 
are tracing. The carbon burner was made of gas retort carbon, which, 
although difficult to make into thin pieces, is a very hard and dense 
carbon. It was the best carbon known to the art at that time ; indeed, 
its nature is similar to that of the carbon deposited on modern filaments 
by the hydrocarbon treatment. The glass bulb wasasimple one. It 
was made of thin glass, which was advantageous. The open end was 
closed. by mercury more tightly than many subsequent lamps were 
closed. The one platinum conductor which was sealed in the glass il 
lustrates the method of carrying the current into the lamp which is in 
almost universal use to day. 

The Torricellian vacuum in this lamp was at that time considered a 
perfect vacuum, and was 4 practically good vacuum until the lamp was 
operated. But when the lamp was burned gases were driven by the 





and soon rendered the lamp useless. The lamp, when in use, was still 
attached to the barometric tube by means of which it had been exhausted, 
and when the lamp was operated the depression of the m rcury in this 
tube showed that gases were liberated within the lamp. This was a fatal 
defect, and the method of exhausting offered no remedy for it. Modern 
lamps are exhausted by means of vacuum pumps which draw from the 
lamp chambers all air and other gases. When the air has been with- 
drawn, the lamps, being still connected with the pumps, are burned and 
the gases, liberated by the heat, are drawn from them by the pumps. 

The difficulty of producing a vacuum good enough to render carbon 
stable at a high incandescence caused many inventors to prefer platinum 
as the material from which to make the burners of their lamps. 1|t also 
led to the invention of several lamps in which the carbon, when con- 
sumed by the air necessarily remaining in the lamp, was replaced auto- 
matically by another. Some of these lamps had several carbons. The 
lamp patented by Konn in 1875 was of this type, and was probably the 
most successful lamp made up to that time. It had five carbons. This 
lamp had a limited commercial use. The first carbon was consumed al- 
most immediately when put in use, and each subsequent carbon lasted 
about two hours. The mechanism in these lamps increased the amount 
of gas liberated in the lamp by the heat, and increased the difficulty it 
was intended to remedy. 

The consumption of carbon in the best vacuum that could be pro- 
duced led many inventors to fill lamp chambers with a gas which would 
not combine with the incandescent carbon. The lamps made by Sawyer 
and Man in 1879 were filled with nitrogen gas. These lamps, during 
process of filling, were burned, while this gas was passed in a stream 
through them, and the gases liberated in the interior of the lamps by the 
heat were washed out and the lamp chamber left full of nitrogen. The 
heat conducting power of this gas caused these lamps to get heated, and 
means of cooling them had to be found. 

Every lamp before 1878 was made in separate parts. This construc- 
tion was made necesssary by the short life of the burners, which neces- 
sitated their frequent removal, and by the liability of the mechanism to 
get out of order. The parts of these lamps were cemented and clamped 
together, and methods of making such joints tight were subjects of in- 
vention. Before this time pumps had been invented which were capa- 
ble of producing a nearly perfect vacuum, but incandescent lamp in- 
ventors had not availed themselves of them. 

The best lamps produced up to 1879 had two features which rendered 
them unsuited to the maintenance of a high vacuum. The large 
amount of mechanism which they contained would liberate gases when 
the lamps were burned ; and the joints between the separable parts of 
the lamp were almost of necessity a source of trouble from leakage, as 
it was difficult to make such join‘s tight in a structure which was heated 
and copled frequently. Thus the two lines which had been followed by 
inventors in their efforts to remedy the evil effects of an insufficient 
vacuum had removed the lamp chambers further and further from the 
simple all-glass bulb which characterizes the successful lamp of to-day. 

When we consider that all inventors, whether they used a series of 
burners or one burner in a lamp having a vacuum or containing an in- 
ert gas, recognized the necessity of making the lamps in separable parts, 
we admire the boldness of Mr. Edison in reducing the lamp to element- 
ary simplicity, putting inside the lamps nothing but the carbon burner 
and short conducting wires, and making the chamber entirely of glass 
sealed at all points hy fusion. Such a lamp chamber would maintain a 
vacuum. There is no joint in this lamp at which leakage can occur, 
and the leading-in conductors are sealed into the glass so that no leak- 
age can occur where they enter. They cannot be taken apart to put in 
new burners ; consequently they must burn so long that when they do 
break the user is satisfied to throw them away. 

Having traced the development of the lamp chamber, let us consider 
the carbon burner. The early experimenters naturally used pieces of 
charcoal, which was readily consumed, as it oxidizes at a low tempera- 
ture. Pieces of gas retort carbon were found to be more durable, an‘ 
Starr used the latter in his lamp. It is hard to work to the desired size, 
but is denser and harder than charcoal and requires a higher tempera- 
ture to oxidize it. The difficulty of making these burners led experi- 
menters to devise methods of making artificial burners. In 1857 
Charles W. Harrison made carbon burners by suspending pencils of 
charcoal in a retort which was filled with gas and heated to a high heat. 
This deposited a layer of gas carbon on the charcoal, which made it 
very hard. This process was also used by Sidot in 1870 and by Gaudoin 
in 1877. Gaudoin also made carbon burners by carbonizing pieces of 
wood of the shape and size desired, which were soaked in syrup, and re- 
carbonized, several times. Carre, in 1876, made carbon rods and pen- 
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cils by grinding different kinds of carbon together, mixing with syrup, 
molding and baking. He baked these carbon rods several times, soak- 
ing them in hot syrup before each baking. In 1879 Sawyer and Man 
immersed their carbon burners in a ‘‘ carbon liquid” and heated them 
electrically while so immersed. This process deposits upon the burner a 
layer of very har’ carbon. This is the best method known for making 
burners for incandescent lamps, and nearly all burners used to day are 
finished by this process. The carbon burners used to-day upon which 
this treatment is applied are chiefly made of (1) silk threads, treated to 
harden them ; (2) bamboo cut to the desired size ; or (3) cellulose, which 
is dissolved, treated chemically, and made into pieces of the desired siz>. 
Each of these materials must be reduced to carbon by baking at a high 
temperature. The advantage which one of these may have over an- 
other lies in their adaptability and the ease with which they may be made 
of the desired size. Many filaments used to day are only 7,55 of an 
inch in diaweter, and to make such filaments in large quantities requires 
a base material which is homogeneous, and which can be conveniently 
carried through the necessary processes of manufacture. Filaments 
made of chemically prepared cellulose, or of bamboo, have been used 
with fair success without being treated by the carbon depositing process, 
but this process is necessary to secure the best results from any carbon 
base. 

This process is beneficial in three ways : it coats the base with a layer 
of very hard, dense and stable carbon ; it brings all the burners to a 
predetermined resistance, and it deposits gray carbon, which is a worse 
radiator of heat than is any other form of carbon which has been used 
for filaments of incandescent lamps. 

The amount of light which a given burner yields in an incandescent 
lamp depends upon its temperature. The efficiency of the lamp depends 
upon the amount of energy which must be constantly supplied to the 
burner to maintain its temperature. The worse the heat radiating power 
of any burner, the less rapidly it is cooled by radiation, and the less the 
energy necessary to maintain its temperature or candle power, as the en- 
ergy supplied must equal the energy dissipated. The efficiency of a giv- 
en burner depends upon the amount of surface which yields each unit 
of light—the greater the surface per unit of light the less the efficiency. 

Consider two burners of the same size, one having been treated and 
the other not. The treated burner, being the worse radiator, will yield 
a given amount of light with less energy or at a greater efficiency than 
the non-treated one. Consequently, if a treated and an untreated burn- 
er are to be made of the same candle power and efficiency, the treated 
burner must have a larger surface than the untreated one. Assuming 
that two burners are at the same temperature when they are yielding the 
same amount of light per unit of surface, we conclude that a treated 
burner is operated at a lower temperature than an untreated one at the 
same efficiency. And, being at a lower temperature, it should give a 
longer life, be more stable, and maintain its candle power better. Thus 
the hydrocarbon treatment increases the stability of a burner by reason 
of the character of the surface which it gives, as well as by the hardness 
and density of the deposited carbon. 

This deposited carbon has a much lower specific resistance than any 
other form of carbon available for incandescent lamp filaments. This 
is a great advantage in making low resistance burners and a disadvan- 
tage in making high resistance ones. 

The mventor of the hydrocarbon treatment process did not under- 
stand that a bad radiating surface was desirable, but urged the good ra- 
diating power of carbon as one of its advantages over platinum. In 
1879, Alfred Niaudet,a French physicist of deservedly high repute, com- 
pared the radiating power of carbon and platinum, to the detriment of 
the latter, for use in incandescent lamps: In 1874, Wild, the director of 
the Russian imperial observatory, made the same comparison und drew 
the same conclusion. Exactly the opposite is the fact. If a stable coat- 
ing of bright platinum could be applied to a varbon burner, it would be 
better in this respect than the coating given by the hydrocarbon treat- 
ment. ' 

Thus far we have considered the incandescent lamp as an apparatus 
for converting electricity into light, without any reference to its relation 
to the system of distribution by which the lamps are supplied with cur- 
rent. With the exception of Lane Fox, no inventor of lamps prior to 
Edison appears to have considered the qualities which successful dis- 
tribution require in a lamp. No carbon burner lamp, before Edison 
made his, had that characteristic so essential to multiple arc distribution 
—namely, high resistance. The lines along which inventors previous to 
Edison had traveled precluded the possibility of their making high re- 
sistance carbon burner lamps. No lamp chamber used by them was 
capable of successfully maintaining the high vacuum necessary to 
render filamentary high resistance burners stable. The short, thick car- 





bon burners which they used wasted away quite rapidly, and certainly 
a filamentary burner would have been consumed in a short time. 
Reasoning with a knowledge of the performance of lamps previous to 
Edison’s, any one would be justified in pronouncing a filamentary / 
burner a probable failure. Indeed, Edison’s filamentary burner was 
made possible by Edison’s all glass lamp chamber. There was practically 
no superfluous material in it to give off gases. Being closed at all points 
by the fusion of the glass, it would protect a vacuum indefinitely, and 
the duration of the lamp in use was limited by the stability of the carbon 
burner. The tendency of invention from Star to Sawyer and Man had 
been to fill the lamp chamber with mechanism. Edison went directly 
to the root of the matter, stripping the lamp of all unessential parts. The 
lamp made by Edison in 1880 and the lamp made to day are different in 
details of manufacture only. Their appearance and general character. 
istics are the same. 

An incandescent lamp is simply an apparatus for converting electricity 
into light. The laws which govern the lamp are the well known laws 
of heat, light and electricity. No new law has been discovered in con- 
nection with incandescent lamps. Edison was, I believe, the first to 
correlate these laws and to make a lamp which, because of its harmony 
with these laws, was stable. 

The multiple arc system of distribution is the ideal one for operating 
incandescent lamps. It was by making his lamp of such high resistance 
and such small radiating surface that it could be used on such a system 
that Edison made his lamp a commercial success. But if we consider 
the lamp without any reference to any system of distribution, a very 
high resistance lamp is inferior to one of lower resistance. The systems 
of distribution in general use to-day use lamps of two general voltages 
—115 and 55. The 115 volt lamps are of very high resistance. The 55- 
volt lamps are of lower resistance, and are superior to the 115-volt lamps. 
When this fact is more fully appreciated lower voltage lamps will be 
more generally used. By using lower voltage lamps we can get the 
benefit of the advantages of the increased stability which these lamps 
have, and this will evable us to use lamps of fewer watts per candle than 
are required by the higher voltage lamps. 

The greatest development of the lamp since 1880 has been in its effi- 
ciency. The first lamps commercially installed by the Edison Company 
required 6 watts per candle to operate them, whereas now well regulated 
stations nse lamps requiring only 3 watts per candle ; thus each horse 
power produces twice as much light now as it could have produced in 
1880. Progress is still being made in this direction. Every improve- 
ment in the quality of a lamp allows it to be operated at a higher effi- 
ciency, and it is in this direction that we look for future improvements. 








Gas and the Electric Light. 
senile 
[By Mr. W. J. Dippin, F.1.C., F.C.S., in the Journal of Gas 
Lighting.] 

The electric light, like gas light, is an evolution of scientific discovery 
which has been in active progress during the whole of this century. 
Essentially produced by the transmission of energy through either 
chemical or mechanical means, this energy may be derived from a nat- 
ural force—as, for instance, a waterfall—or by the combustion of a ma- 
terial in the cells of a voltaic battery, or fuel inafurnace. The energy 
being converted into electric current may be used to manifest electric 
light by passing between carbon points, or by rendering incandescent 
solid bodies such as carbon, platinum, or iridium, etc. Sir Humphry 
Davy, in 1810, established the fact that, by means of a battery of 2,000 
plates connected by wires to charcoal points, a bright spark was emitted 
on these points being brought into contact ; and by withdrawing them 
to a distance of 4 inches a constant electrical discharge took place— 
forming a most brilliant arc of light. On closely examining this arc, 
Davy found that there was a constant transferrence of particles of car- 
bon from one electrode to the other, and that the light was due to the 
incandescence of these particles owing to the intense heat to which they 
were raised by the electric current. But, as Mr. Denny Lane, in his 
address to the Gas Institute last year, said— 

‘* In the generation of electricity from mechanical force, an enormous 
advance has been made since the time when, over 80 years ago, this 
‘new planet’ first ‘swam into the ken’ of the great philosopher; ard 
what is most remarkable is the fact that this marvelous growth was de- 
rived from two small laboratory experiments. First of all Oersted, in 
1819, discovered that a magnetic needle suspended on a pointed pivot 
was deflected if an electric current was passed through a wire in its 
vicinity, and parallel to it; and thus electricity produced mechanical 
movement. It seems strange that no one thought of trying the con- 
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verse—namely, whether moving the magnet mechanically woul! pro- 
duce a current in the wire—until 1831, when Faraday made his great 
discovery that, in a conductor moved into or out of a magnetic field, a 
momentary current was produced as it crossed what he called the ‘lines 
of force.’ Everything that has been done since then by Siemens, 
Gramme, Wilde, Wheatstone, Ladd and others is but the natural 
growth of the seed that germinated in the fertile soil of Oersted’s and 
Faraday’s intelligence. And what a growth it has been! The tele 
graph, the electric light and traction, and the transference of power 
for over 100 miles, conversations carried on between two people sepa- 
rated by 1,000 miles, electro metallurgy, the separation of rare metals 
from their matrices, and the thousand oflices performed by this deft and 
willing servant of man. When your practical man scoffs at what he 
calls the toys of science, let him reflect on the momentous issues of these 
two simple experiments. In the whole history of practical science 
nothing is so amazing as the development of dynamo electric energy.” 

Naturally, the first development of the electric light was in the form 
of arc lamps; these being all mere modifications, for the purpose of 
making the light continuous, of Davy’s original carbon points. Among 
the first of those which, some 14 years back, began to be used for gen- 
eral illumination, was that of Jablochkoff, who arranged the two car- 
bons parallel to one another, and made use of an alternating current 
for the purpose of insuring the equal consumption of the two points. 
This light was first extensively tried in Paris, and it was the first system 
publicly used in London, where it was employed for illuminating the 
Thames Embankment from Westminster to Blackfriars Bridge. Sub 
sequently Brush improved the regulating arc lamp, and he was rapidly 
followed by many others, whose improved forms of lamps are now so 
generally adopted. * At the time the Thames Embankment experiments 
were commenced—in 1880—the great difficulty experienced was the dis- 
tribution of the light, instead of concentrating it at a few points where 
illumination was intense, leaving large spaces between insufficiently 
lighted ; and many were the suggestions for bringing about this object. 
The difficulty was speedily met, however, by the introduction of the in- 
candescent lamp. By the simple expedient of raising a carbon filament 
in vacuo to a white heat, by its resistance to the passage of the current, 
the electric light at once leaped into popular favor, until it has now 
taken its place as the fashionable illuminant of the day. 

Before leaving the arc lamp it may be interesting to state that the so. 
called 1,000 candle power Jablochkoff ‘‘ candles” were, in reality, equal 
to only 460 candles for the naked light, and were reduced to 150 candles 
by the use of opal globes, or to 265 candles when glass ‘‘ frosted” globes 
were employed. Various measurements by the writer of other arc 
lamps showed a similar reduction from the electricians’ estimate of 
illuminating power. It has always been a matter for regret that the 
commercial introduction of the electric light, both arc and incandes 
cent, should have been accompanied by such an unnecessary and wan- 
ton exaggeration of the truth in this respect; and it is to be sincerely 
hoped that, in the near future, the advantages of this form of illumina- 
tion will be heralded in terms as true as the light itself is beautiful. 

Before passing on to the subject of relative cost, etc., it will be con- 
venient here to consider the basis upon which the value of the electric 
current, and consequently of light and power, is fixed. The Board of 
Trade unit is accepted in this country as the unit for price. This ex- 
pression indicates the quantity of the current, expressed in amperes, 
multiplied by the intensity expressed in volts. So that either 1,000 am- 
peres x 1 volt, or 1 ampere x 1,000 volts, or 100 amperes x 10 volts, etc., 
represents a flow of electric energy equal to 1,000 watts; and this 1,000 
watts, or 1 kilowatt, acting during one hour, equals one Board of Trade 
unit. It will therefore be obvious that if we know the quantity (am- 
peres) and intensity (volts) required to yield a given volume of light, 
we can at once find the total light obtainable per Board of Trade of unit, 
and consequently the cost, provided the price per unit is fixed. 

No little controversy has arisen around the relative merits of high- 
pressure and low-pressure supplies. It is evident that if the intensity, 
or voltage, be increased in proportion to the quantity, or amperes, a 
larger amount of electric energy can be forced through a given sized 
wire ; and much has been made of the presumed advantages of such a 
system. Unfortunately, however, the advantage in the first cost of ca- 
bles is counterbalanced by the necessity for employing means to reduce 
the intensity of the current before it can be used for domestic purposes. 
The instruments used for this purpose are known as transformers. An- 
other disadvantage of high-pressure supplies is the danger to life by per- 
sons coming in contact with the wires, and from the liability, in the 
case of bad connections, to casualties from overheating and fire. For 
these reasons the tendency is decidedly towards continuous current low- 
pressure installations. 





Thus far about the electric light. It will now be advisable to consid- 
er, for comparison, the elementary conditions affecting the supply and 
use of gas. In order to study the question from this point of view, it 
will be unnecessary to review the history of gas, but to accept its pres- 
ent well understood position as a commercial undertaking. In order to 
utilize gaseous matter either as a fuel or as a light giver, it, like electri- 
cal energy, must be conveyed from the point of generation to that 
where it is to be utilized. Electricity is conveyed by wires or copper 
bands ; gas is pushed through a pipe. If we want to pass more gas 
through a given sized pipe, we must send it at a greater pressure; but 
if the pressure cannot be increased, we must use a larger pipe. It will 
therefore be seen that, in order to obtain more luminous energy, we 
must use a larger quantity of gas; but that quantity is unavailable un- 
less it has sufficient pressure behind it to cause it to pass through the 
orifice of the burner, just as the electric current musi have sufficient 
voltage or pressure to enable it to overcome the resistance of the car- 
bon, and so raise it to its light-giving temperature. We may thus con- 
sider that, in the transmission of gaseous and electrical energy, respect- 
ively, the size of pipes and pressure in the first instance may be compared 
with the carrying capacity of the wires (in amperes) and the pressure of 
current (in volts). 

In considering the quality of the gas, we not alone look at the pres- 
sure measured, in inches, by the height of a column of water supported 
by it, but at its actual composition, in regard to the quantity of light 
which a given volume of gas is capable of affording when burnt under 
certain specified conditions. This quality of the gas is known as its illum- 
inating power. Now, what is the equivalent property pertaining to 
electrical energy? It is the pressure or voltage ; because, although the 
quantity of current at which it is supplied may be constant, any falling 
off in the pressure is followed by a far more rapid diminution of the 
light given by any specified lamp. Thus, a 16 candle power lamp was 
found to give 15.03 candles when the current indicated 99.33 volts, and 
0 628 amperes 62.38 watts. When the voltage fell from 99 to 96, the 
loss in candle power was from 15 to 10.9, or 27.3 per cent., while when 
it fell to 90 the loss was exactly 50 per cent. But the number of watts 
(volts and amperes) by which the value of the current to the consumer 
is estimated did not fall in proportion, but only from 62 to 564, or about 
9 per cent. The great importance of the voltage being kept fully up to 
the standard point is, indeed, of far more consequence to the consumer 
than is that of the illuminating power of the gas being equally up to its 
standard ; and wherever an installation of the electric light is intro- 
duced, the suppliers should be under mest stringent regulations as to 
the voltage of the supply. 

The means by which the energy, either gaseous or electrical, are to 
be utilized next invite consideration. These are: (1) Burners, which 
may be divided into two classes—viz., ordinary, such as flat- flames, Ar- 
gands, etc., and recuperative, such as the Wenham, and others of that 
type first introduced by Herr F. Siemens. (2) Electric lamps, which 
may be also divided into two classes—viz., incandescent and are lamps. 
For our purposes we may compare ordinary flatflame, etc., gas burners 
with incandescent lamps, and recuperative burners with arc lamps. 
Before making actual comparisons it will be well to consider the relative 
merits of each system, and fix the basis upon which it may be taken. 

Good Argand burners will, with 16-candle gas, give from 16 to 174 
candles of light under the best conditions. But flat flame burners, at 
their best, will not give more than 15 candles of light; while a large 
number of inferior burners, used under the worst imaginable condi- 
tions, will not furnish more than 10 or 11 candles. We may therefore 
assume that, under normal conditions, in the majority of well regulated 
establishments, such as those wherein the electric light is most likely to 
be adopted, an all-round average of 14 candles per 5 cubic feet of gas 
per hour of 16-candle gas may be taken as fairly representing the truth. 
The average luminous energy per reputed 16 candle power incandes- 
cent electric lamp is about 13 candles ; the watts being 59. Now, asthe 
Board of Trade unit is 1,000 watts acting for one hour, we have an ex- 
act means for comparing cost. But, in order not to do anything to 
overstate the case, let it be assumed that the actual average light per 5 cubic 
feet of gas in ordinary burners is equal to only 13 instead of 14 candles. 
Then on this basis we have 59 watts giving 13 candles = 1,000 watts 
giving 220 candles per hour. On the other hand, if 5 cubic feet of gas 
burning during one h®ur yield 13 candles, 1,000 cubic feet will give 
2,600 candles. If the price of the electric energy per Board of Trade 
unit is 6d., then the cost of 2,600 candles (= 1,000 cubic feet of gas) will 
be 5s. lid. But here we are making an assumption of a startling char- 
acter. We have taken the initial and not the working intensity of the 
incandescent lamp. Such a lamp, having an initial intensity of 14.8 
candles, may, after 100 hour’s work, fall to 14 candles ; after 250 hours, 





a Se re 
































































Se 


’ > ty te serves }:3 








~— a ee 


oe 


IO Als OO 


ere 


622 American Gas 





Light FZournal. 


April 30, 1894. 








cils by grinding different kinds of carbon together, mixing with syrup, 
molding and baking. He baked these carbon rods several times, soak- 
ing them in hot syrup before each baking. In 1879 Sawyer and Man 
immersed their carbon burners in a ‘‘ carbon liquid” and heated them 
electrically while so immersed. This process deposits upon the burner a 
layer of very har) carbon. This is the best method known for making 
burners for incandescent lamps, and nearly all burners used to day are 
finished by this process. The carbon burners used to-day upon which 
this treatment is applied are chiefly made of (1) silk threads, treated to 
harden them ; (2) bamboo cut to the desired size ; or (3) cellulose, which 
is dissolved, treated chemically, and made into pieces of the desired siz». 
Each of these materials must be reduced to carbon by baking at a high 
temperature. The advantage which one of these may have over an- 
other lies in their adaptability and the ease with which they may be made 
of the desired size. Many filaments used to day are only ;;55 of an 
inch in diaweter, and to make such filaments in large quantities requires 
a base material which is homogeneous, and which can be conveniently 
carried through the necessary processes of manufacture. Filaments 
made of chemically prepared cellulose, or of bamboo, have been used 
with fair success without being treated by the carbon depositing process, 
but this process is necessary to secure the best results from any carbon 
base. 

This process is beneficial in three ways: it coats the base with a layer 
of very hard, dense and stable carbon ; it brings all the burners to a 
predetermined resistance, and it deposits gray carbon, which is a worse 
radiator of heat than is any other form of carbon which has been used 
for filaments of incandescent lamps. 

The amount of light which a given burner yields in an incandescent 
lamp depends upon its temperature. The efficiency of the lamp depends 
upon the amount of energy which must be constantly supplied to the 
burner to maintain its temperature. The worse the heat radiating power 
of any burner, the less rapidly it is cooled by radiation, and the less the 
energy necessary to maintain its temperature or candle power, as the en- 
ergy supplied must equal the energy dissipated. The efficiency of a giv- 
en burner depends upon the amount of surface which yields each unit 
of light—the greater the surface per unit of light the less the efficiency. 

Consider two burners of the same size, one having been treated and 
the other not. The treated burner, being the worse radiator, will yield 
a given amount of light with less energy or at a greater efficiency than 
the non-treated one. Consequently, if a treated and an untreated burn- 
er are to be made of the same candle power and efficiency, the treated 
burner must have a larger surface than the untreated one. Assuming 
that two burners are at the same temperature when they are yielding the 
same amount of light per unit of surface, we conclude that a treated 
burner is operated at a lower temperature than an untreated one at the 
same efficiency. And, being at a lower temperature, it should give a 
longer life, be more stable, and maintain its candle power better. Thus 
the hydrocarbon treatment increases the stability of a burner by reason 
of the character of the surface which it gives, as well as by the hardness 
and density of the deposited carbon. 

This deposited carbon has a much lower specific resistance than any 
other form of carbon available for incandescent lamp filaments. This 
is a great advantage in making low resistance burners and a disadvan- 
tage in making high resistance ones. 

The inventor of the hydrocarbon treatment process did not under- 
stand that a bad radiating surface was desirable, but urged the good ra- 
diating power of carbon as one of its advantages over platinum. In 
1879, Alfred Niaudet, a French physicist of deservedly high repute, com- 
pared the radiating power of carbon and platinum, to the detriment of 
the latter, for use in incandescent lamps. In 1874, Wild, the director of 
the Russian imperial observatory, made the same comparison und drew 
the same conclusion. Exactly the opposite is the fact. If a stable coat- 
ing of bright platinum could be applied to a varbon burner, it would be 
better in this respect than the coating given by the hydrocarbon treat- 
ment. ' 

Thus far we have considered the incandescent lamp as an apparatus 
for converting electricity into light, without any reference to its relation 
to the system of distribution by which the lamps are supplied with cur- 
rent. With the exception of Lane Fox, no inventor of lamps prior to 
Edison appears to have considered the qualities which successful dis- 
tribution require in a lamp. No carbon burner lamp, before Edison 
made his, had that characteristic so essential to multiple arc distribution 
—namely, high resistance. The lines along which inventors previous to 
Edison had traveled precluded the possibility of their making high re- 
sistance carbon burner lamps. No lamp chamber used by them was 
capable of successfully maintaining the high vacuum necessary to 
render filamentary high resistance burners stable. The short, thick car- 





bon burners which they used wasted away quite rapidly, and certainly 
a filamentary burner would have been consumed in a short time. 
Reasoning with a knowledge of the performance of lamps previous to 
Edison’s, any one would be justified in pronouncing a filamentary © 
burner a probable failure. Indeed, Edison’s filamentary burner was 
made possible by Edison’s all glass lamp chamber. There was practically 
no superfluous material in it to give off gases. Being closed at all points 
by the fusion of the glass, it would protect a vacuum indefinitely, and 
the duration of the lamp in use was limited by the stability of the carbon 
burner. The tendency of invention from Star to Sawyer and Man had 
been to fill the lamp chamber with mechanism. Edison went directly 
to the root of the matter, stripping the lamp of all unessential parts. The 
lamp made by Edison in 1880 and the lamp made to day are different in 
details of manufacture only. Their appearance and general character- 
istics are the same. 

An incandescent lamp is simply an apparatus for converting electricity 
into light. The laws which govern the lamp are the well known laws 
of heat, light and electricity. No new law has been discovered in con- 
nection with incandescent lamps. Edison was, I believe, the first to 
correlate these laws and to make a lamp which, because of its harmony 
with these laws, was stable. 

The multiple arc system of distribution is the ideal one for operating 
incandescent lamps. It was by making his lamp of such high resistance 
and such small radiating surface that it could be used on such a system 
that Edison made his lamp a commercial success. But if we consider 
the lamp without any reference to any system of distribution, a very 
high resistance lamp is inferior to one of lower resistance. The systems 
of distribution in general use to-day use lamps of two general voltages 
—115 and 55. The 115 volt lamps are of very high resistance. The 55- 
volt lamps are of lower resistance, and are superior to the 115-volt lamps. 
When this fact is more fully appreciated lower voltage lamps will be 
more generally used. By using lower voltage lamps we can get the 
benefit of the advantages of the increased stability which these lamps 
have, and this will evable us to use lamps of fewer watts per candle than 
are required by the higher voltage lamps. 

The greatest development of the lamp since 1880 has been in its effi- 
ciency. The first lamps commercially installed by the Edison Company 
required 6 watts per candle to operate them, whereas now well regulated 
stations nse lamps requiring only 3 watts per candle ; thus each horse 
power produces twice as much light now as it could have produced in 
1880. Progress is still being made in this direction. Every improve- 
ment in the quality of a lamp allows it to be operated at a higher effi- 
ciency, and it is in this direction that we look for future improvements. 








Gas and the Electric Light. 
saintilittiiae 
|By Mr. W. J. Dispin, F.1.C., F.C.S., in the Journal of Gas 
Lighting.] 

The electric light, like gas light, is an evolution of scientific discovery 
which has been in active progress during the whole of this century. 
Essentially produced by the transmission of energy through either 
chemical or mechanical means, this energy may be derived from a nat- 
ural force—as, for instance, a waterfall—or by the combustion of a ma- 
terial in the cells of a voltaic battery, or fuel inafurnace. The energy 
being converted into electric current may be used to manifest electric 
light by passing between carbon points, or by rendering incandescent 
solid bodies such as carbon, platinum, or iridium, etc. Sir Humphry 
Davy, in 1810, established the fact that, by means of a battery of 2,000 
plates connected by wires to charcoal points, a bright spark was emitted 
on these points being brought into contact ; and by withdrawing them 
to a distance of 4 inches a constant electrical discharge took place— 
forming a most brilliant arc of light. On closely examining this arc, 
Davy found that there was a constant transferrence of particles of car- 
bon from one electrode to the other, and that the light was due to the 
incandescence of these particles owing to the intense heat to which they 
were raised by the electric current. But, as Mr. Denny Lane, in his 
address to the Gas Institute last year, said— 

‘* In the generation of electricity from mechanical force, an enormous 
advance has been made since the time when, over 80 years ago, this 
‘new planet’ first ‘swam into the ken’ of the great philosopher ; ard 
what is most remarkable is the fact that this marvelous growth was de- 
rived from two small laboratory experiments. First of all Oersted, in 
1819, discovered that a magnetic needle suspended on a pointed pivot 
was deflected if an electric current was passed through a wire in its 
vicinity, and parallel to it; and thus electricity produced mechanical 
movement. I seems strange that no one thought of trying the con- 
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verse—namely, whether moving the magnet mechanically woul! pro- 
duce a current in the wire—until 1831, when Faraday made his great 
discovery that, in a conductor moved into or out of a magnetic field, a 
momentary current was produced as it crossed what he called the ‘lines 
of force.’ Everything that has been done since then by Siemens, 
Gramme, Wilde, Wheatstone, Ladd and others is but the natural 
growth of the seed that germinated in the fertile soil of Oersted’s and 
Faraday’s intelligence. And what a growth it has been! The tele 
graph, the electric light and traction, and the transference of power 
for over 100 miles, conversations carried on between two people sepa- 
rated by 1,000 miles, electro metallurgy, the separation of rare metals 
from their matrices, and the thousand oflices performed by this deft and 
willing servant of man. When your practical man scoffs at what he 
calls the toys of science, let him reflect on the momentous issues of these 
two simple experiments. In the whole history of practical science 
nothing is so amazing as the development of dynamo electric energy.” 

Naturally, the first development of the electric light was in the form 
of arc lamps; these being all mere modifications, for the purpose of 
making the light continuous, of Davy’s original carbon points. Among 
the first of those which, some 14 years back, began to be used for gen- 
eral illumination, was that of Jablochkoff, who arranged the two car- 
bons parallel to one another, and made use of an alternating current 
for the purpose of insuring the equal consumption of the two points. 
This light was first extensively tried in Paris, and it was the first system 
publicly used in London, where it was employed for illuminating the 
Thames Embankment from Westminster to Blackfriars Bridge. Sub 
sequently Brush improved the regulating arc lamp, and he was rapidly 
followed by many others, whose improved forms of lamps are now so 
generally adopted. * At the time the Thames Embankment experiments 
were commenced—in 1880—the great difficulty experienced was the dis- 
tribution of the light, instead of concentrating it at a few points where 
illumination was intense, leaving large spaces between insufficiently 
lighted ; and many were the suggestions for bringing about this object. 
The difficulty was speedily met, however, by the introduction of the in- 
candescent lamp. By the simple expedient of raising a carbon filament 
in vacuo to a white heat, by its resistance to the passage of the current, 
the electric light at once leaped into popular favor, until it has now 
taken its place as the fashionable illuminant of the day. 

Before leaving the arc lamp it may be interesting to state that the so- 
called 1,000 candle power Jablochkoff ‘‘ candles” were, in reality, equal 
to only 460 candles for the naked light, and were reduced to 150 candles 
by the use of opal globes, or to 265 candles when glass ‘‘ frosted” globes 
were employed. Various measurements by the writer of other arc 
lamps showed a similar reduction from the electricians’ estimate of 
illuminating power. It has always been a matter for regret that the 
commercial introduction of the electric light, both arc and incandes 
cent, should have been accompanied by such an unnecessary and wan- 
ton exaggeration of the truth in this respect; and it is to be sincerely 
hoped that, in the near future, the advantages of this form of illumina- 
tion will be heralded in terms as true as the light itself is beautiful. 

Before passing on to the subject of relative cost, etc., it will be con- 
venient here to consider the basis upon which the value of the electric 
current, and consequently of light and power, is fixed. The Board of 
Trade unit is accepted in this country as the unit for price. This ex- 
pression indicates the quantity of the current, expressed in amperes, 
multiplied by the intensity expressed in volts. So that either 1,000 am- 
peres x 1 volt, or 1 ampere x 1,000 volts, or 100 amperes x 10 volts, etc., 
represents a flow of electric energy equal to 1,000 watts; and this 1,000 
watts, or 1 kilowatt, acting during one hour, equals one Board of Trade 
unit. It will therefore be obvious that if we know the quantity (am- 
peres) and intensity (volts) required to yield a given volume of light, 
we can at once find the total light obtainable per Board of Trade of unit, 
and consequently the cost, provided the price per unit is fixed. 

No little controversy has arisen around the relative merits of high- 
pressure and low-pressure supplies. It is evident that if the intensity, 
or voltage, be increased in proportion to the quantity, or amperes, a 
larger amount of electric energy can be forced through a given sized 
wire ; and much has been made of the presumed advantages of such a 
system. Unfortunately, however, the advantage in the first cost of ca- 
bles is counterbalanced by the necessity for employing means to reduce 
the intensity of the current before it can be used for domestic purposes. 
The instruments used for this purpose are known as transformers. An- 
other disadvantage of high-pressure supplies is the danger to life by per- 
sons coming in contact with the wires, and from the liability, in the 
case of bad connections, to casualties from overheating and fire. For 
these reasons the tendency is decidedly towards continuous current low- 
pressure installations. 








Thus far about the electric light. It will now be advisable to consid- 
er, for comparison, the elementary conditions affecting the supply and 
use of gas. In order to study the question from this point of view, it 
will be unnecessary to review the history of gas, but to accept its pres- 
ent well understood position as a commercial undertaking. In order to 
utilize gaseous matter either as a fuel or as a light giver, it, like electri- 
cal energy, must be conveyed from the point of generation to that 
where it is to be utilized. Electricity is conveyed by wires or copper 
bands ; gas is pushed through a pipe. If we want to pass more gas 
through a given sized pipe, we must send it at a greater pressure; but 
if the pressure cannot be increased, we must use a larger pipe. It will 
therefore be seen that, in order to obtain more luminous energy, we 
must use a larger quantity of gas; but that quantity is unavailable un- 
less it has sufficient pressure behind it to cause it to pass through the 
orifice of the burner, just as the electric current musi have sufficient 
voltage or pressure to enable it to overcome the resistance of the car- 
bon, and so raise it to its light-giving temperature. We may thus con- 
sider that, in the transmission of gaseous and electrical energy, respect- 
ively, the size of pipes and pressure in the first instance may be compared 
with the carrying capacity of the wires (in amperes) and the pressure of 
current (in volts). 

In considering the quality of the gas, we not alone look at the pres- 
sure measured, in inches, by the height of a column of water supported 
by it, but at its actual composition, in regard to the quantity of light 
which a given volume of gas is capable of affording when burnt under 
certain specified conditions. This quality of the gas is known as its illum- 
inating power. Now, what is the equivalent property pertaining to 
electrical energy? It is the pressure or voltage ; because, although the 
quantity of current at which it is supplied may be constant, any falling 
off in the pressure is followed by a far more rapid diminution of the 
light given by any specified lamp. Thus, a 16 candle power lamp was 
found to give 15.03 candles when the current indicated 99.33 volts, and 
0 628 amperes 62.38 watts. When the voltage fell from 99 to 96, the 
loss in candle power was from 15 to 10.9, or 27.3 per cent., while when 
it fell to 90 the loss was exactly 50 per cent. But the number of watts 
(volts and amperes) by which the value of the current to the consumer 
is estimated did not fall in proportion, but only from 62 to 564, or about 
9 per cent. The great importance of the voltage being kept fully up to 
the standard point is, indeed, of far more consequence to the consumer 
than is that of the illuminating power of the gas being equally up to its 
standard ; and wherever an installation of the electric light is intro- 
duced, the suppliers should be under mest stringent regulations as to 
the voltage of the supply. 

The means by which the energy, either gaseous or electrical, are to 
be utilized next invite consideration. These are: (1) Burners, which 
may be divided into two classes—viz., ordinary, such as flat- flames, Ar- 
gands, etc., and recuperative, such as the Wenham, and others of that 
type first introduced by Herr F. Siemens. (2) Electric lamps, which 
may be also divided into two classes—viz., incandescent and arc lamps. 
For our purposes we may compare ordinary flatflame, etc., gas burners 
with incandescent lamps, and recuperative burners with are lamps. 
Before making actual comparisons it will be well to consider the relative 
merits of each system, and fix the basis upon which it may be taken. 

Good Argand burners will, with 16-candle gas, give from 16 to 174 
candles of light under the best conditions. But flat flame burners, at 
their best, will not give more than 15 candles of light; while a large 
number of inferior burners, used under the worst imaginable condi- 
tions, will not furnish more than 10 or 11 candles. We may therefore 
assume that, under normal conditions, in the majority of well regulated 
establishments, such as those wherein the electric light is most likely to 
be adopted, an ali-round average of 14 candles per 5 cubic feet of gas 
per hour of 16-candle gas may be taken as fairly representing the truth. 
The average luminous energy per reputed 16 candle power incandes- 
cent electric lamp is about 13 candles ; the watts being 59. Now, asthe 
Board of Trade unit is 1,000 watts acting for one hour, we have an ex- 
act means for comparing cost. But, in order not to do anything to 
overstate the case, let it be assumed that the actual average light per 5 cubic 
feet of gas in ordinary burners is equal to only 13 instead of 14 candles. 
Then on this basis we have 59 watts giving 13 candles = 1,000 watts 
giving 220 candles per hour. On the other hand, if 5 cubic feet of gas 
burning during one hour yield 13 candles, 1,000 cubic feet will give 
2,600 candles. If the price of the electric energy per Board of Trade 
unit is 6d., then the cost of 2,600 candles (= 1,000 cubic feet of gas) will 
be 5s. 1ld. But here we are making an assumption of a startling char- 
acter. We have taken the initial and not the working intensity of the 
incandescent lamp. Such a lamp, having an initial intensity of 14.8 
candles, may, after 100 hour’s work, fall to 14 candles ; after 250 hours, 
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to 11.5 candles ; and after 500 hours, to 10.5 candles, when it will re- 
main practically constant. It may safely be assumed, therefore, that 
the above 13 candles of light for 59 watts will in a few weeks be re- 
duced to 12 candles; and assuming it remained at that, the electric 
light at 6d. per Board of Trade unit would be equal to gas at 6s. 4d. per 
1,000 cubic feet. P 

These figures are put forward so that anyone may be able to twist them 
about as he pleases, and thus obtain any results of which he may be in 
search. In like manner, if we desire to compare the cost of the best 
flat flame burners, giving the full 14 candles per 5 cubic feet, the elec- 
tric light will cost 7s. 10d.; if with argand burners, giving 17 candles, 
9s. 4d.; or if with Wenham or Sugy’s ‘‘ cromartie” burners, giving 7 
candles per cubic foot of gas, or 35 candles for 5 cubic feet, it will be 
17s. 2d. per 1,000 cubic feet of gas—that is, if the incandescent electric 
lamp can be depended upon to maintain as much as 12 candles with 59 
watts, which, as shown above, is very problematical, both on the 
ground of actual intensity per unit of current and reduction in voltage 
of the current supplied, insuring a proportionate increase in the price 
charged. If the Board of Trade unit is 8d. instead of 6d., of course the 
above facts will be still more in favor of gas in that ratio. 

In the case of arc lamps, the result is naturally different ; but even 
here the unfortunate mistake of systematically overstating the actual in- 
tensity of the electric light has led to great confusion. As already 
shown, the effective intensity of a so-called 1,000 candle power arc lamp 
may be accepted at no more than 460 candles, or when reduced by the 
most suitable globes, let it be assumed at 300 candles at the best. This, 
with a consumption of energy equal to 500 watts, would equal 600 can 
dies per Board of Trade unit ; and at 6d. per unit this would indicate a 
price equal to 2s. 4d. per 1,000 cubic feet of gas, as compared with burn- 
ers giving an average of 14 candles per 5 cubic feet of gas. Bat we 
must compare the arc light with the recuperative gas burner giving 35 
candles per 5 cubic feet of gas, or 7,000 candles per 1,000 cubic feet ; in 
which case the cost of the electric light would be equal to gas at 5s. 9d. 
per 1,000 cubic feet. It is evident, therefore, that what is wanted is a 
more economical and constant method of employing the arc light, so 
that the expense of renewing the carbons (not taken into account in the 
above estimate) and general attention could be abolished. Considera- 
tions of a similar character to the above applying equally, and with 
greater force, to the use of the albo-carbon and Welsbach system of us- 
ing illuminating gas. 

In thus stating the bare facts respecting the cost of the two illumin- 
ants, it must not be thought that all other considerations are over- 
looked ; for, while it cannot be denied that the foregoing figures are 
borne out in practice—the replacement of gas by the electric light hav- 
ing, in a large number of cases which have come under personal ob- 
servation, raised the lighting bill by some 24 times—the advantages of 
having the atmosphere unvitiated by products of combustion, and the 
ready convenience of the new system, are elements not to be passed by. 
On this point there is a great deal to be said ; and while the electricians 
have much of the argument on their side, the advocates of gas argue 
that the question of ventilation is one entirely in the hands of the con- 
sumer, and that, by the adoption of recuperative burners with ventilat- 
ing tubes attached, the problem of comfortable, healthy, most efficient 
and economical illumination is effectually solved. Mr. W. H. Preece 
has said that the ‘electric light is essentially the poor man’s light.” 
Few people will agree with him as to its present position, whatever it 
may become in future. At the present time it is undoubtedly the light 
of luxury, except in certain businesses for which its peculiar properties 
specially adapt it. 

Though efforts are being made to utilize the electric current for pur 
poses of domestic heating, there can be little question that in this respect 
it must indeed be the heat of luxury for some time to come. Heating 
by gas is an accomplished fact, but heating by electricity is yet in its in- 
fancy; and even when it grows in years, it is a question as to how many 
would prefer to cook by a heat source which in cold weather would fail 
to warm the cook as well as the cooked. 

In considering the merits of a scheme for introducing the electric 
light into small towns, the initial difficulty of inducing residents to in- 
cur the expense of wiring their houses must not be overlooked ; and no 
project should be taken in hand until this point is fairly faced. When 
the electric light first began to find its way as a public illuminant, many 
persons expressed some fear lest the peculiar character of its rays might 
be injurious to the eyesight of those constantly at work by its aid. 
Careful inquiries on the point have elicited the fact that there is no evi- 
dence of injury from this cause. Another point was also debated with 
no little force—viz., the relative ‘diffusive power of the rival illumin- 
ants. This, however, like many other objections, seems to have ex- 





hausted itself in the heat of debate ; and the superior power of the arc 
light has enabled it to hold its own in competition with all others for 
outdoor illumination in this respect. 

The most interesting feature of the electric light is the property of en, 
abling a light to be readily obtained which is comparable to daylight in 
character, and therefore especially valuable when it is desired to differ- 
entiate colors. Whether or not the time will come when the intensity 
of the incandescent lamp can be readily varied under normal conditions 
of current, must be an open question ; but undoubtedly it would be of 
immense advantage if it were possible to raise the temperature of the 
filament for temporary purposes, until it gave that quality of light 
which we know it is capable of doing under favorable circumstances— 
viz., affording a light sufficiently pure for distinguishing colors. 

The character of the light obtained from the arc as well as the incan- 
descent lamp has been made the subject of very extensive study, especi- 
ally by Professor Nicholls, of the Physical Laboratory of the Cornell 
University, in America, who has published several papers upon the 
question, following the original work in this direction by Otto Schu- 
mann and others. In the course of these researches it was demonstrated 
that the efficiency, or ratio of the energy of the luminous radiation, of 
the arc lamp to that of the total radiation, luminous and non-luminous, 
in the horizontal plane, was found to be exceedingly small—varying 
from about 5 per cent. to a little less than 15 per cent., and the ratio in- 
creasing as the diameter of the carbons decreased. In the case of the 
incandescent lamp at the normal temperature of incandescence, where 
the intensity lies in the neighborhood of 16 candles, the efficiency does 
not rise above 5 or 6 per cent. Continuing, Professor Nicholls says : 
‘*=ince the ratio of total radiation to light giving radiation increases but 
slowly as the temperature of the radiating body rises, the efficiency is 
not likely to be increased in any very marked degree until we shall 
have learned how to suppress altogether those long waves which yield 
us dark heat, and are able to limit the vibrations of our source of light 
to that brief octave which comprises the wave lengths to which alone 
the human retina responds. Whether this great step is to be made by 
robbing the glowworm and the firefly of their secret, as has been sug- 
gested by the Director of the Sibley College of Mechanical Engineering, 
or by other means, we know not.” Mr. Thurston’s remarks to the 
above effect were as follows: ‘‘ The second of the greatest inventors is 
he who will teach us thesource of the beautiful, soft, beaming light of the 
firefly and glowworm, and will show us how to produce this singular illu- 
minant, and to apply it with success practically and commercially.” Mr. 
Thurston claims that the dynamo electrical engineer has nearly solved 
this problem. Doubtless he overlooked the fact that Davy and Faraday 
were chemists. 

With regard to the degree of superiority which the electric light pos- 
sesses over gas and oil flames in the important matter of heating effect 
on the surrounding atmosphere, Professor Nicholls states that the latter 
deliver to the room about 1,000 gramme calories of heat per minute for 
each candle power of 3.6 gramme calories of luminous radiation. An 
incandescent lamp of 5 per cent. net efficiency delivers only 72 gramme 
calories per candle power. Mr. Merritt, of the Cornell University, con- 
cludes, from experiments made by Dr.Thomson some 20 years ago, and 
since repeated by himself, that the true efficiency of an oil lamp as a 
light making machine is only about 0.3 per cent., or one-tenth of that 
of an incandescent lamp ; and that the latter, though an immense im- 
provement upon gas and oil lamps, is still far from being perfect in this 
respect. Doubtless, as he says, this is a question which merits the seri- 
ous attention of investigators. In all these comparisons, carried out 
with so much care, the investigators have worked with the normal or 
ordinary gas flames. It yet remains to follow the work with the various 
improved forms of gas burners, such as those of the recuperative and 
incandescent type. 

The by no means unimportant question of the relative spectra of the 
two illuminauts under discussion has yet to be considered. Up tu the 
present time, the work in this direction has been confined to the ordi- 
nary Argand burner, as already mentioned, so far as gas is concerned ; 
and therefore the conclusions are by no means to be accepted as bearing 
upon the most recent improvementsin gas consumption. However this 
may be, we may here consider them as they stand. Again we have to 
refer to the work of Dr. Julius Thomsen, Professor Nicholls and others. 
In the first place, it was found that the light of the candle and of oil and 
gas flames, although subject to considerable fluctuations from variations 
of the conditions under which combustion occurs, differ but slightly in 
quality from each,other and from that of incandescent electric lamps 
maintained at normal candle power. The incandescent material in all 
is carbon, and it is a significant fact that the average temperature of in- 
candescence is nearly the same in all luminous flames, and that the 
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highest temperature—at any rate until very recently—at which it has 
been found practicable to maintain the carbon filament of the glow 
lamp, is very nearly that at which the same material exists under most 
circumstances in oil and gas flames. Passing to othersources of illumi 
nation, such as the lime light and the electric arc, we find the entire 
portion of the spectrum lying beyond the yellow increasing more rapidly 
—regions of longer wave length than the yellow increasing less rapidly 
than the candle power, and the rate of increase growing steadily as the 
wave length diminishes from the red to the violet end of the spectrum. 

Luminosity 1s the factor which we must take into account in seeking 
a complete expression for the efficiency of any source of illumination ; 
and the method to be pursued in the determination of the luminosity 
must depend upon the use to which the light is to be applied. If we esti- 
mate light by its power of bringing out the colors of natural objects, the 
value which we place upon the blue and violet rays must be very differ- 
ent from that which would be ascribed to them if we consider merely its 
power of illumination as applied to black and white. Ina picture gal 
lery, for instance, or upon thestage, the value of an illuminant increases 
with the temperature of the incandescent material, out of all proportion 
to the candle power, whereas candle power affords an excellent measure 
of the light to be used in a reading room. 

The luminosity of the blue and violet rays is so very small that, in the 
production of candle power, the influence of the very rapid growth of 
this end of the spectrum with increasing temperature of the lamp is 
scarcely appreciable. If we estimate the light giving value of the differ 
ent portions of the spectrum by means of the facility with which we can 
distinguish black characters upon a white ground, the importance of the 
more refrangible rays is still further diminished. Thus Mace de Lepinay 
and Nicati have shown that, if yellow and blue light, estimated to be of 
equal brightness by photometric means, are of such intensity that one 
can clearly distinguish a printed page when illuminated by the yellow, 
the same page will be entirely illegible when the blue light alone falls 
upon it. These observers conclude, indeed, that ‘‘ the mere distinguish- 
ing of objects is due almost exclusively to the illumination produced by 
the less refrangible half of the normal spectrum.” So that at equal 
brilliancy ‘“‘ the superiority of yellow sources of light (luminous gas 
flames, incandescent lamps, etc.) over sources richer in blue rays (such 
as the light of the electric arc) is incontestable.” ‘* The only real ad- 
vantage,” they add, ‘‘ upon the side of the light from the electric arc is 
when one desires to rehabilitate objects more nearly in the hues which 
they present in the light of day.” This single advautage is one which it 
is impossible to take due account of numerically in an estimate of the 
efficiency of artificial illuminaiion. It is nevertheless a most important 
factor in determining the adaptability of a light to nearly ali the pur- 
poses of everyday life. 

In the course of a discussion before the American Institute of Electri 
cal Engineers, Professor Nicholls pointed out that if we have three in- 
candescent lamps of different sizes, but each subjected to such a current 
as is required to give 16 candles by the photometer—the larger lamp 
having the smallest current, and the smallest lamp the greatest current 
—they would vary in total luminous energy and in total light giving 
value as measured by their luminosity. The smaller lamp with the 
strongest current would be very much weaker in the red rays, and the 
blue would be correspondingly much stronger. If we know the state of 
incandescence and the temperature of the radiating surface, we have a 
complete definition of the performance of a lamp, and we can then ex 
press exactly what it will do for any purpose for which it is designed. 
If we want colors, we use it at a high incandescence. If we want 
the greatest possible reading power, we shall get a maximum for that 
purpose at a lower temperature. 








** Unknown’’ Causes of Fires. 
—— 


Mr. H. C. Cushing, Jr., well known in Eastern insurance circles, 
says: Any fire which takes place in any city of considerable size is re- 
corded as to location, loss, amount of insurance carried, and the cause, 
or supposed cause of the fire. [n the city of Boston there were, during 
the year 1893, 1,233 fires, with a loss of $5,024,765.04. Twenty per cent. 
of all these fires are from unknown causes. When these unknown 
causes cost property owners more than $1,004,955, it is about time that 
some investigations were made beyond attributing these causes to spon- 
taneous combustion, incandescent or are light wires, or to any other 
wires which enter a building. When an inspector cannot satisfy him 
self that it was from stoves, careless use of kerosene or matches, it is a 
very easy thing to lay it to spontaneous combustion or the unfortunate 
electric light wires, 





The person attributing fires to the electric light wires being crossed 
with some trolley or other high potential wire outside is probably not 
aware that every wire entering a building is thoroughly protected at its 
entrance by a fusible metal which will blow out at any over-charge, 
thus deadening every wire in the building ; and, moreover, there would 
have to be a decided ground within the building, which is nowadays a 
very rare occurrence, as the writer’s investigations have proved that out 
of 25 prominent buildings in the city of Boston the insulation resistance 
to ground proved to average over 2,000,000 ohms. But when I say thi.t 
the electric light and power wiring should not receive the blame as often 
as it does, I do not mean to take the responsibi'ity off of electricity, for 
it is through this agent that I have reason to suspect the origin of many 
of the ‘‘unknown ” causes, so called, in fire reports. 

When electricity is allowed to roam at large and in vast quantities all 
along our water and gas pipes and through the ground upon which the 
city is built, in order to get back to the sources from which it was gen- 
erated, which are the street railway power stations, it is this state of 
affairs which is creating a trouble, the extent and seriousness of which 
is only knuwn to those few who have madeit astudy. These street 
railway power stations, operating the overhead trolley system, are con- 
stantly generating thousands of horse power of electricity, sending it 
out by overhead trolley and feed wires to the cars which it operates, and 
returns it to the station by means of the water and gas pipes which lie 
in its course. For this reason there is a tremendous electrolytic action 
going on all the time. When I speak of this trouble from electrolysis 
I do not mean that Boston and Cambridge are the only cities affected, 
but every city in the United States operating a trolley system with 
ground returns. The writer has samples of gas and water pipe com- 
pletely eaten through by electrolytic action in three months after hav- 
ing been placed in the ground near street railway returns. This effect 
has been going on and will continue to go on as long as thereisa 
grounded wire in electric street railway construction. 

Wherever this returning current flows in any quantity along a pipe 
there is bound to be a large fall of potential, varying in different pipes 
as their carrying capacity increases or diminishes. 

In the cellars and basements of many houses I have found quite a 
large difference of electrical pressure between two pipes entering within 
one foot of each other, and in one instance it was a very easy matter to 
take a piece of hoop iron and draw an electric are sufficient to ignite a 
piece of waste held near it, and by connecting these pipes togetner with 
a piece of No. 18 copper wire, the current flowing through it was suffi- 
cient to heat it so that it was impossible to lay one’s hand upon it. In 
the basement of another building, not 200 yards from where the writer 
sits, I find a man using 25 amperes at 8 volts pressure, or electricity 
enough to run small motors and incandescent lamps, as well as the 
electrical bells in the entire building, by simply twisting his wires 
around two different water pipes which enter the building. 

Some time ago my attention was called to two pipes which were so 
close together that the vibration of an elevator engine caused them to 
knock together just sufficient to create an arc every time a contact was 
made and broken. This had been going on so that it had almost com- 
pletely eaten through the gas pipe, and it is perfectly evident what 
would have taken place had this been allowed to go oa unobserved. The 
gas would have been ignited, as soon as the first small hole appeared, by 
the electric spark, and disastrous results would have undoubtedly fol- 
lowed. 

This difference of electrical pressure upon water and gas pipes is now 
so well known that in a number of cases in the cities of Boston and 
Cambridge the ordinary electric bell battery is entirely discarded, and 
the wires from the bells connected directly to the water pipes, the latter 
furnishing an inexhaustible supply of electricity at the proper pressure 
to run any number of beils or gas lighting apparatus, and also to do 
any quantity of mischief. I can see no reason why fires should not be 
attributed to this cause, when it can be proved that such a difference of 
electrical pressure really does exist between any two pipes entering a 
building in the vicinity of the trolley system of street railways. 

There is only one way of eliminating this rapidly increasing danger, 
and that is by compelling the electric street railway companies to insu- 
late, from the ground, their entire electrical circuit, and just as soon as 
a suit for damages is brought by the water and gas companies for a 
complete system of pipes destroyed by electrolysis, the railway com- 
panies will begin to remedy the evil, which they are more fully aware 
of than anyone else. 








Tue Wells-Fargo Company have filed an action, in the Third District 
Court of Utah, against the Ogden Gas Light and Fuel Company, under 
which they seek to recover $14,750 on a promissory note. 
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Kelly’s Device for Measuring Oil. 
ousitilialinisiat 

The device for measuring oil, a very complete illustration of which is 
given herewith, was perfected by Mr. Henry H. Kelly, Assistant Super- 
intendent of the Waltham (Mass.) Gas Light Company, in which works 
it has given perfect satisfaction for some time. The illustration carries 
out its principle so clearly that verbal explanation is really unnecessary, 
but we may say that the apparatus, which can be devoted to measuring 
other liquids than oil, is made entirely of wrought iron pipe, the supply 
and discharge pipes being } inch in diameter, the chamber with glass 
gauge attached being 3 inches. All of the joints are put together with 
shellac instead of lead, and are perfectly tight. 
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In using, close the valve at C, and open slowly the valve at <A, all 
the time observing the gauge glass, With a pressure of 15 pounds or 
more it fills rapidly. The tee above the chamber is of the reducing 
type, 1 inch by } inch by inch. The supply is reduced to 4 inch, a 
nipple of that size being carried in the interior of the tee, and through 
its upper part from inside, the union being made upon that. The nip- 
ple must be long enough to pass through the tee and the 1 inch nipple 
below it, and extend about } inch under the inside top of chamber, to 
‘provide proper vent in filling, which vent is between the 1-inch and the 
+ inch nipple, and through outlet of tee (4 inch) to top of glass gauge, 
the same being open, as shown at A. 








SPECIAL ENGLISH CORRESPONDENCE. 


vepineiiacesis 
CoMMUNICATED BY Norton H. Humpurys. 
SaLisBury, April 10, 1894. 
Coal Contracts.—1he Residual Markets.—Gas Engines and Electric 
Light.—Incandescent Gas Burners.— Distribution of Electricity. 
The question of contracts for the supply of coal for the ensuing 12 
months is now before the minds of most gas managers and members of 
managing committees, and the matter is regarded in several ways and 





from new points of view, in the light of experiences brought about by 


the events during the latter part of the past year. The special point to 
which scrutiny has been directed, it need scarcely be added, is the ‘‘strike” 
clause. Up to the autumn of 1893, a contract was looked upon asa kind 
of guarantee for the supply of coal. Tenders were considered in the 
spring of each year, an approved price was accepted, and the general 
feeling was that the concern was as “safe as the bank” in the matter of 
delivery of coal. As in all otherclasses of business, it was felt that the 
word of a reputable firm was as good as its bond, and when several firms 
of this class decided to take advantage of the strike clause, on the very 
day that the stoppage of work was declared at the pits, and announced 
to their customers that they intended to suspend deliveries under con- 
tract until work was resumed—a period, as it turned out, of no less than 
16 weeks—this feeling of confidence received a rude shock. Rightly or 
wrongly, gas companies had generally believed that such a decisive step 
would not be taken so long as a stock of coal remained at the pit head, 
and looked at the fact that considerable reserves were kept on the bank 
asa kind of guarantee to themselves. They depended, in fact, upon 
that feeling of confidence which is the esseuce of all business, and did 
not believe that their friends would repudiate their engagements until 
the last pinch. It is only just to add that many sellers made strong 
efforts to help their customers, and incurred not only trouble but actual 
loss in endeavoring to do so, but the exceptions to this course were so 
numerous that a very deep seated feeling on the matter of coal contracts 
has been created. Perhaps it would be going too far to say that some 
of those who knew that the strike would come, laid themselves out to 
work it to the best advantage, but it isa fact that some who repudiated 
contracts had, if anything, larger stocks than usual. In several in- 
stances, gas companies were forced to compete in the open market, under 
famine prices, for the very same coal that they bad contracted for. 

After such bitter experiences, purchasers are weighing the pros and 
cons of contracts, and they will never be inclined, in the future, to at- 
tach such a value to the item of security of supply, as they have in the 
past. In other words, they will require greater inducements before ac- 
cepting long contracts. In several instances damages for failure to sup- 
ply have been suggested, and the liability to such has been admitted 
more than once, but too much must not be made of this point, as it may 
have been due to special wording or special clauses in the contract, that 
the contractor submitted to an adverse decision. I am not aware that 
the general question, whether the purchaser can force delivery so long 
as the stock of the contractor holds out, has ever been fought out. The 
Edinburgh and Leith Gas Commissioners have been considering their 
position in respect to strike clauses, and have decided that in the event 
of a provision of this nature being included in any future contract, a 
clause shall also be included to provide that, in the event of a strike or 
lockout occurring during the period embraced within such contract, the 
contractor shall be bound to supply coal to the Commissioners, in prefer- 
ence to outside customers, so long as a stock of coal exists at the pit. 
And further, that each contractor or owner of the coal supp*ied shall be 
bound to keep in stock a quantity of coal equal to 20 per cent. of the © 
tota] quantity contracted for. It will be interesting to know if the Com- 
missioners are able to get these terms adopted in any contract of magni- 
tude without having to pay indirectly for the same on the cost of the 
coal: The adoption of such a clause to anything like a general extent 
would mean a large increase in the stocks at the pit head. This would 
be objected to by the miners, whose policy has been directed towards 
the reduction of stocks. Their idea seems to be that a shaky coal mar- 
ket is the best thing for their interests. That they havesimply to create 
a panic and then maketheir own terms. But they overlook the fact 
that, after having once suffered from the effects of such a policy, pur- 
chasers look round for a means of resisting it. If powerless in other 
ways, they can at least do a great deal in the way of studying economy, 
and reduce their consumption in various ways. It is surprising how 
much can be endured in the direction of ‘‘doing without” when once 
people have a wnind to try. Atpresent the coal market is in a very slow 
way, owing to the bright and warm weather that has prevailed all 
through the spring, and coals generally will have to come down in 
price. But the feeling that gas and railway companies can be forced to 
pay higher terms is still in evidence, and strong efforts will be made in 
the direction of forcing the prices of gas and steam coals. 

The market for residuals is in a favorable condition. Tar is a little 
better, but not much. Sulphate of ammonia has made a good jump, 
and is selling well at £13 to £14 per ton—an advance of something like 
£3 on last year’s average. The events above mentioned have been a 
valuable advertisement of the capabilities of coke for household pur- 
poses, and the result is that the coke yards are nearly empty and the 
prices are consequently well maintained. Under ordinary circum- 
stances the mild winter and fine spring that we have experienced would 








April 30, 1894 


American Gas Light Zournal. 627 








have led to the accumulation of large stocks, and the country would 
have been inundated with coke at take it away prices. As the rate of 
production of all classes of residuals is now declining toward the usual 
summer mimimun, there is every reason for hoping that a good season 
will be experienced, and thatan important proportion of the losses during 
the second half of 1893 will be recovered during 1894. 

A recent number of the Gas World contains an interesting report on 
the use of gas engines in Glasgow as a means of providing the necessary 
motive power for generating electricity, forwarded by a correspondent 
in that city. It is now some years since Mr. John West, the President 
of the Gas Institute for the current year, drew attention to the fact that 
for the lighting of large establishments by electricity the cheaper way 
was to generate the force on the premises. And that with gas at usual 
rates a gas engine and adynamo would provide the current at some 
thing like half the price at which it could be purchased from a supply 
company. The reason for this is no doubt due to the saving of loss by 
leakage, which is evidently very large. For the electricity which per 
forates gas and water pipes, causes explosions, kills horses, and per- 
forms other vagaries, costs just as much to produce as that which goes 
to the premises of the customer, and is used to evolve light, in an order 
ly and orthodox manner. The report above instanced quotes several 
examples of the saving effected by following this plan as compared 
with electricity purchased from the corporation at the price of 7d. per 
Board of Trade unit. One firm, owning several different shops, claim 
to have reduced their electricity bill one-half. At another firm, the cost 
for gas only, ranges from less than 1d. at full load, to 14d. at half load, 
per unit of electricity produced. After referring to other instances, the 
author concludes with the assertion that the average cost of the elec 
tricity produced by these gas engines is about 3d. per Board of Trade 
unit, as compared with 7d.in Glasgow and 8d. at some other supply sta- 
tions throughout the kingdom. 

A notable feature during the past lighting season has been the in- 
creased use of incandescent gas burners. They were introduced in all 
our principal towns early in the autumn and have remained in use. 
This principle of gas burner is no stranger to us. It has been before the 
public in various forms, but previously has not been adopted to a suffi- 
cient extent to make it worthy of classification as one of the appliances 
by means of which gas is consumed. The hindrances to its adoption 
have been of a practical nature. It has generally been admitted that 
the principle is sound, and that, given an efficient appliance, a larger 
duty can be developed per cubic foot of gas used than from any other 
form of gas burner, the regenerative included. This economy of gas 
carries with it other advantages, such as a corresponding reduction in 
the amount of heat evolved, and in the vitiation of the air. 

The greater part of the difficulties encountered in the supply of elec- 
tricity from central stations, appears to rest with the distributing system. 
More accidents have occurred in the streets than in the generator houses 
on the one side or the residences of users on the other. Not only is the 
distributing plant uncertain in its action, but very costly. Ata recent 
meeting of the Northern Society of Electrical Engineers, two papers 
were submitted on the subject of underground electricity mains. We 
have frequently discussed the dangers to which gas and water pipes are 
exposed by the proximity of electrical conduits, and it is interesting to 
look on the other side of the shield and see what the electricity folks 
have to say about gas and water. The various systems considered were 
armored cables, insulated cables, and bare copper lines laid in culverts. 
Mr. Clirehugh, who read the first paper, considered that the latter was 
the best system. The qualities to be sought for were cheapness, durabil- 
ity, facility for inspection, repairing, jointing and increasing the area of 
the line without disturbing the ground, and the culverts combined a 
greater share of these advantages than the other systems named. The 
chief objection to it was the space required, which could not always be 
obtained, and in large cities the armored cable was often used on this 
account. The bursting of a water main might flood a conduit, and so 
stop the supply, and accumulations of gas might occur and result in ex. 
plosion. So he preferred that the conduits should be water-tight, and 
arguel that gas would be less likely to accumulate in water tight cul- 
verts than in systems of iron pipe, which were put together without any 
attempt at tightness. The question of whether bare conductors were 
more likely to ignite an explosive mixture than covered ones had been 
much debated, but the author was of opinion that more explosions are 
caused by lighted matches or candles than by sparks from the conduct- 
ors. He spoke of oak, concrete, and copper, as being good, durable ma- 
terials for the construction of culverts and mains. The author of the 
second paper, Mr. Rider, did not see how the occasional presence of ex 
plosive gaseous mixtures could be prevented, and therefore recommend 
éc thorough ventilation of all electric pipes, conduits, manholes, etc., 





together with care in the first place, and periodical inspection afterwards. 
The fact that the armored cable was free from any cavities where gas or 
water could accumulate was a great point in its favor. A good subway 
system would be a great advantage in respect to distribution of electric- 
ity, but would be impracticable for other reasons. It is remarkable that 
neither of the readers appear to make a special point of soundness. The 
essential feature of any system of distribution is the avoidance of loss 
or leakage, which not only means a continual direct loss, but may lead 
to actions for damages. It is amusing to see that gas and water pipes 
and electricity conduits are mutually distrustful. Gas and water en- 
gineers suspect the conduits of a tendency to leak out currents that cor- 
rode or perforate the pipes, while the electrical gentlemen, in their turn, 
think that water pipes may burst, and gas pipes may leak, to the detri- 
ment of the “‘ current” in either case. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ocnaliiiaiabaed 
THE Grand Rapids (Mich.) Gas Company has declared its usual quar- 
terly dividend of 24 per cent., and is busy laying 500 tons of mains in 
hitherto unoccupied territory. The low price for gas in Grand Rapids 
(80 cents to $1 per 1,000 cubic feet) has so stimulated the use of stoves 
that the Company buys them in carload lots. 





THE Trustees of the village of Geneseo, N.Y., have awarded the con- 
tract for the public lighting to the Geneseo Gas Company, which will at 
once put in an electric plant of the Wood type. The Company agrees 
to maintain 1,200 candle power arcs, on a moonlight schedule, for $65 
each per year, and to maintain 16-candle power incandescent electric 
lamps for 70 cents each per month. 





On April 19th the Carlisle (Pa.) Gas and Water Company applied for 
an injunction to prevent the Cumberland Valley Traction Company 
from laying tracks in Carlisle. The basis of the plea is that the return 
currents in the rails will cause electrolysis of the water pipes. The case, 
which will come up for argument on next Wednesday, is said to be the 
first of the kind on record. 





THREE ordinances were brought into the Select Council, of Phila- 
delphia, by Mr. W. Findlay Brown, all of which were referred to the 
Gas Committee. The first ordinance authorized a loan of $2,500,000 by 
the city for the erection of two plants for the manufé cture of gas, in the 
following terms. The Mayor to be empowered to ‘‘ borrow from the 
highest bidder or bidders, at not less than par, the sum of $2,500,000, 
bearing 4 per cent. interest per annum, for the purpose of erecting two 
water gas plants, one to be erected at Point Breeze works, and one at the 
25th Ward works, of the daily capacity of 12,000,000 cubic feet of gas 
each. Whenever any loan shall be created by virtue of this ordinance 
there shall be thereafter annually appropriated out of the revenue of the 
city and from the money raised by taxation a sum sufficient to pay the 
interest on said loans, and after the loans shall become payable there 
shall be annually appropriated for the payment of the principal the sum 
of $300,000, until the whole principal shall have been paid.” The sec- 
ond ordinance, bearing the title ‘‘to increase the city’s gas producing 
capacity,” is as follows: ‘‘ Section 1. The Select and Common Councils 
of the city of Philadelphia do ordain : That immediately upon the pas- 
sage of this ordinance the Mayor is authorized to advertise for one month, 
in such manner as he may deem best to give publicity to the same, for 
proposals for the erection of two water gas plants, upon ground to be 
furnished by the city, one at Point Breeze and one at the 25th Ward 
works, each capable of producing and delivering to holders 12,000,000 
cubic feet of gas per day. Sec. 2. All proposals shall contain the fol- 
lowing items duly guaranteed and clearly stated in order, and any others 
that may commend the proposition of each bidder : (1) Candle power of 
gas to be furnished. (2) Maximum per cent. of carbonic oxide found in 
gas manufactured by his process. (3) Guaranteed cost of gas in holder, 
and on what cost of coal and oil the same is based, provided the same 
shall not exceed 25 cents per 1,000 feet. (4) Maximum heat units of gas 
to be produced. (5) Maximum cost at which plant to produce 12,000,000 
cubic feet of gas of guaranteed candle power and purity per 24 hours 
will be erected for this city. (6) Terms upon which the city will be per- 
mitted to use the patents, amd length of trial before payment will be re- 
quired, and terms of trial. (7) Amount of bond that will be furnished 
to guarantee fulfilment of contract. (8) Full specifications of proposed 
buildings, ground required for their erection, time within which work 
will be completed and plans ready for operation. Sec. 3. Each bid shall 
be accompanied by bond in the sum of $10,000, with sufficient surety as 
guarantee, to be forfeited in case party so bidding shall fail to enter into 
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contract if bid is accepted.” The third ordinance, which proposes to re- 
peal the existing contract for the supply of water gas to the city, is: 
** Section 1. The Select and Common Councilsof the city of Philadelphia 
do ordain that an ordinance, entitled an ordinance to authorize the 
Mayor to enter into contract or contracts for an increased supply of gas, 
approved April 6, 1888, be and the same is hereby repealed. Sec. 2. The 
Mayor is hereby authorized to give notice to the respective parties, im- 
mediately upon the passage of the ordinance required by any contract 
existing under the ordinance hereby repealed, that said contract will not 
be renewed at its expiration.” 





AT the annual meeting of the Savannah (Ga.) Gas Light Company 
the following officers were chosen: Directors, J. M. Clinch, Jacob 
Raners, H. H. Gilmer, William M. Law, Robert MacIntyre, A. R. Law- 
ton and John Nicholson, Jr.; President and Treasurer, A. G. Guerard ; 
Vice-President, John C. Rowland. 





THE Flatbush (L. I.) Gas Company is installing an eleciric lighting 
plant. 





THE annual meeting of the proprietors of the Ottawa (Can.) Gas Com- 
pany was held pursuant to notice, the President (Mr. John Coates, C.E.) 
directing the proceedings. From the annual reports it was seen that 
the Company had prospered during the year, notwithstanding the com- 
petition of the local electric lighting concern. During the year a water 
gas plant was installed, and the Company is now supplying a 23 candle 
power gas to its customers. The demand for cooking stoves and ranges 
was very pronounced, and the Company’s send out on account of other 
than lighting uses amounts probably to 15 per cent. of the total make. 
The election resulted as follows: Directors, J. Coates, RK. Blackburn, 
T. R. Clemow, Alex. Ferguson and A. B. Phillips; President, J. 
Coates ; Vice-President, R. Blackburn. 





Mr. T. 8. McLacuLIn, President of the Whitehall (N. Y.) Electric 
Light Company, has purchased a controlling interest in the Whitehall 
Gas Company, having secured the stock which stood in the name of the 
late Frederick A. Sabbaton, and both concerns will hereafter be oper- 
ated in harmony. The electric machinery will be removed in short 
time to building to be erected on gas works site, and a new incandes- 
cent light machine will be set up. 





Mr. Wititiam H. Morcans, Superintendent of the L. R. Medbury 
Gas Works, of Pontiac, Mich., forwards us a copy of the following an- 
nouncement recently made in the columns of the local newspapers : 
‘**On and after May Ist, until further notice, the price of gas will be re- 
duced 25 cents per 1,000 cubic feet from the present prices. Gas for 
iJluminating purposes will be $2 per 1,000, with a discount of 50 cents 
per 1,000 if paid at the office on or before the 10th day of the month fol 
lowing its use, making illuminating gas, net, $1.50 per 1,000. Gas for 
fuel purposes will be $1.75 per 1,000 cubic feet, with a discount of 50 
cents per 1,000, the discount to be governed by the same rules as the 
illuminating gas, making the price, net, $1.25. The Company is very 
desirous of pushing the gas stove trade, and to that end has purchased 
a building, 11 South Saginaw street, where it will have a full line of 
gas stoves, both for cooking and heating purposes, and would be pleased 
to have the public call and examine the same. The Company will oc- 
cupy its office at 11 South Saginaw street after May 1st. The prices at 
which gas is now sold are fully 30 per cent. lower than for cities of sim. 
ilar population, yet it will be our policy to further reduce the prices as 
soon as an increased consumption will justify it.” 





THE advertisement also carries the names of 63 housekeepers who use 
gas for cooking purposes. 





THE New Bedford Gas and Edison Electric Light Company has de- 
clared its quarterly dividend of 1} per cent. 





At the annual meeting of the stockholders of the Bridgeport (Conn.) 
Gas Light Company the Directors chosen were: William R. Higby, 
Samuel C. Trubee, H. L. Clarke, W. B. Hincks, W. D. Bishop, W. H. 
Perry, E. G. Burnham, A. J. Hobbs and Morris B. Beardsley. The 
Directors subsequently perfected the following organization : President, 
W. R. Higby; Secretary and Treasurer, F. B. Sammis; Superinten- 
dent, Charles A. Gerdenier. 





A DESPATCH from Washington, D. C., dated April 21st, is to the effect 
that a bill to incorporate the National Gas and Electric Light and Heat 
Company, for Washington, has been offered in the House of Represen- 
tatives by Mr. Timothy Campbell, of New York, The incorporators and 


initial Board of Directors are: Messrs. J. Wesley Bovee, George W. 
Harvey, John F. Chamberlain, Davies Murdcch, 8. Sterrett McKim, 
Chas. C. Lancaster, George B. Cowlain and Wm. F. Mason McCarty , 
The Company is authorized to manufacture gas from coal, oil, naphtha, 
tar, peat, pitch, or turpentine or other material, to be used for lighting 
or heating in the District of Columbia. The illuminating power of tlie 
gas shall not be less than 24 candles, and it shall charge not to exceed 
60 cents per 1,000 cubic feet for lighting the streets and public buildings, 
and not more than 75 cents per 1,000 cubic feet to private consumers. 





THE Committee on Manufactures of the Massachusetts Legislature re 
ported leave to withdraw the petition of the Mayor of Newton for 
authority to engage in the manufacture and distribution of gas and elec 
tricity on municipal account. 





AT the annual meeting of the stockholders of the Derby Gas Com- 
pany, of Birmingham, Conn., the following Directors were elected : 
William B. Wooster, William &. Downes, Royal M. Bassett, Thomas 
Wallace, Frank E. Hoadley, Charles E. Clark, William H. Matthews, 
H. Holton Wood and Chas. H. Nettleton. Ata subsequent meeting of 
the Directors the following executive officers were chosen: President, 
W. B. Wooster ; Clerk, Treasurer and Agent, Charles H. Nettleton. 





THE Newark (N. J.) Advertiser, of the 16th inst., had the following 
to say, which is given for what it may be worth, coupled with the re- 
mark that we have no advices of our own bearing upon the subject: 
‘* The Newark Gas Light Company and the Citizens Gas Light Company 
are to be consolidated, the latter, which is the smaller, absorbing the for- 
mer, and a new Company, which will be known as the Newark Gas 
Company, is to be incorporated with a capital of $1,000,000 Boads to 
the amount of $4,000,000, secured by a mortgage covering the plant of 
the new Company, will be issued. These bonds will draw interest at the 
rate of 6 per cent. The stock of the Newark Gas Light Company 
amounts to $1,500,000. In payment for this the stockholders will re- 
ceive $2,500,000 of the $4,000,000 mortgage bonds, and in the final set- 
tlement they will also be permitted to divide among themselves the cash 
on hand, which is estimated at 50 per cent. of the present stock. The 
capital stock of the Citizens Gas Light Company is $1,000,000. In ex- 
change for their present holdings the stockholders in this Company will 
receive share for share of the stock of the new Company and the re- 
maining $1,500,000 of the mortgage bonds. In addition they will 
divide all the cash left in the treasury of the Citizens Company after the 
payment of the expenses of the consolidation. The present stock of this 
Company is of a par value of $50 per share and a market value of $100. 
Henry C. Kelsey, the Secretary of State, who is in the Directorate of 
the Citizens Gas Light Company, arranged the consolidation.” 





WS3ILE there is undoubtedly some truth in the statement that some- 
thing of the kind above noted is underway, we incline to the view that 
the details are far from being accurate or authentic, notably in respect 
of the amount of capital stock to be issued by the succeeding Company. 





THE daily papers of recent date state that a suit has been brought by 
Messrs. T. J. Preston & Co., linseed oil manufacturers, of Newark, 
N. J., against the Newark Electric Light and Power Company, in 
which plaintiffs claim $100,000 damages occasioned their works by 
vibrations caused by the engines and machinery of the Electric 
Light Company. T. J. Preston & Co. erected brick buildings on 
foundations in ‘‘made land” on the Passaic river front, in 1886, 
and five years later the Electric Light Company built alongside. 
The latter’s engines and machinery, it is claimed, shake the neigh- 
borhood for 1,000 feet around. Preston & Co. claim their buildings are 
now 6 inches out of plumb, and that the vibrations have seriously 
affected the business in which they are engaged, in that the shaking of 
the premises so disturbs the contents of the tanks that fiae oil is an im- 
possibility, and since 1891 the product is only salable at a price below 
the market rate. The defence is that the vibration is exaggerated, and 
that the alleged crevices in the walls either do not exist or are trivial ; 
further, that the Preston Company recently had a severe fire in their 
premises, in the course of which, and as a result of, the walls of their 
buildings were more or less damaged. 





THE Buffalo (N.Y.) Trust Company is complainant in an action against 
the Medina (N. Y.) Gas and Electric Light Company to recover $14,541.50 
due on bonds and interest. The bonds were issued by the old Medina 
Gas Light Company and the succeeding Company refuses to recogn'’¢ 
their validity. The claim is also made that a $75,000 mortgage is ahe«d 





of these bonds, The case is on before a referee sitting in Rochester. 
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‘HE papers in a suit, in which the Capital Gas Company, Sacramento, 
Cal., seeks to recover $122.70 from the city, have been filed in the Superior 
Court, by A. L. Hart, attorney fortheCompany. Thesumsued for repre- 
sents claims for public offices, etc., for which the Auditor has refused to 
draw warrants, on the ground that the Mayor, Mr. B. U. Steinman, is an 
interested party, in that he is also President of the Gas Company. 





Tue San Franciso Gas Light Company has declared its April divi- 
dend of 35 cents per share, or $35,000. The Oakland (Cal.) Company 
has also declared a dividend of 20 cents per share for April, amounting 
to $6,000. 





THE new electric light and power station for the Brush Electric Light 
Company, at Baltimore, Md., will be one of the finest in the Southern 
States. The boiler room is 83 feet wide by 129 feet long and the dynamo 
room is 130 feet square, the floor space in the latter being entirely free 
from posts. The roofs are designed and built by the Berlin Iron Bridge 
Company, of East Berlin, Conn., and are made entirely of iron, covered 
by the Bridge Company’s patent anti-condensation iron roof covering. 





Dr. HowarD JONES, President of the Circleville (Ohio) Light and 
Power Company, forwards the following, under date of April 23d : 

To the Editor of the AMERICAN Gas LIGHT JOURNAL: It seems plain 
to me that the interests of the gas business cannot be advanced by state- 
ments calculated to mislead. When gas engineers discuss electric light- 
ing, unfortunately for their own interests, there are too often sophisms 
which may console for the time, but which in the long run must dam- 
age the owners of gas shares. Mr. Patterson, Inspector of Gas and Gas 
Meters for Allegheny county, Pa., is made to say, in your JOURNAL for 
April 16, 1894, in his report for 1893, ‘* Digressing, perhaps, from mat- 
ters to which this report should be limited, I may be permitted to say a 
few words touching the relative efficiency and economy of electric light 
and gas illumination in domestic lighting. The basis of contracts for 
this character of lighting in Pittsburg is an incandescent lamp, for which 
the Company charges about i cent per hour, and its greatest efficiency 
under a certain and constant pressure will yield a light equal to 16 
candles. I do not know of any electric lighting system for which the 
term of a lamp’s service is claimed to be more than 600 hours, and I think 
all will agree that its greatest brilliancy is when first set, and from that 
time its illuminating power 1s depreciating, until finally it has to be re- 
placed by a new lamp. If it lasts 600 hours, the average of its illumi- 
nating value would be about 8 candle power, but usually long before 
that time, if the lamp does not burn out, it changes from an incandes- 
cent to a dull red, and the consumer finds it necessary to renew it in 
order to obtain a good light, and this is an additional expense to the 
meter rate. Now let us see how the gas compares with electric il- 
lumination, both in light and cost. The Gas Companies of Pitts- 
burgh and Allegheny are furnishing a gas that is uniform and never 
less than 20 candle power ; that is, 5 feet of gas burned under fair con- 
ditions, and with suitable burner, will give a steady and continuous light 
equal to 20 candles, and this will cost exactly one-half a cent, while an 
electric light, for which at its highest efficiency only 16 candle power is 
claimed, costs 1 cent per hour. We thus find that the electric light 
costs 100 per cent. more than the gas, and at its best gives 20 per cent. 
less light, and, when it is considered that the illuminating power of gas 
is not variable, while the electric light is affected by the slightest change 
in pressure, we may safely say that the gas does not cost more than one- 
fourth as much as electric light.” There are numerous lamp manufac- 
turers who will guarantee their lamps to maintain their candle power to 
within 1 to 5 per cent. during their entire life, and will guarantee that 
life to be over 600 hours. Instead of the value of an incandescent lamp 
being 8-candle power it is practica!ly 16 candle power. I have seen 
lamps, and am now using some that have been in use over 3,000 hours, 
that are not yet ‘‘dull red.” If a 16 candle power lamp is supplied with 
current at the rate of 1 cent an hour, and the lamp takes 60 watts per 
hour, then 6,000 watts will maintain a lamp 109 hours ; that is, the cur 
rent sells at $1.66 per 10,000 watts. If the rate for gas in Allegheny is 
$1 per 1,000, and 5 cubic feet of said gas, burned in a lava tip burner 
gives 20 candle power of light (Mr. Patterson’s estimate), then 4 cubic 
feet equal one 16 candle power lamp. An amount of gas light to equal 
$l's worth of incandescent electric light costs 40 cents. If the gas is 
used in a regenerative or incandescent burner the showing will be better 
for gas. Then, light for light, glow electric light costs 60 cents more 
than gas light for every 100 hours of use, allowing about 4 watts of cur- 
rent for every candle power, and for each cubic foot of gas 4 candle 
power. In properly managed stations the change of voltage should not 
be sufficient to perceptibly alter the candle power, and practically it 
does not. Now, your Boston correspondent of same date figures upon 








cost of output of electric light and gas light, taking for his premise the 
very poorest efficiency of electric stations. I know a station that every 
day of the year gets 1 indicated horse power for every 4.2 pounds of 
coal burned under the boilers. The coal costs at the furnace doors 
about 90 cents per ton. What does this mean? As there are 746 watts 


per horse power, and each incandescent lamp of 16-candle power takes 
60 watts, it means 1 pound of coal will maintain three such lamps one 
hour, or will produce 48 candle power of light, costing, for coal, .045 of 
a cent. Now, what are we doing in the gas business that wi!l bear com- 
parison with this? I know a gas plant, not miles away from the elec- 
trical station referred to above, that can make every day of the year an 
average of 4 cubic feet of gas per pound of coal that costs $1.80 per ton. 
The residuals sell for two-thirds the price of the coal, so its actual cost 
is but 60 cents per ton. Six cubic feet of this gas, burned in a lava tip 
burner, give a light equal to the best so-called 16-candle power iocan- 
descent electric lamp ; that is, 48 candles of light cost .135 of a cent, or 
three times as much as the same quantity of light from an electric glow 
lamp. Of course this does not represent the average of stations, either 
for electric light or for gas; it only shows what can be done with equal- 
ly efficient plants, the question of wear and tear not being considered. 
Gas men should know what an efficient electric incandescent plant can 
do, and electric light men should know what an efficient gas plant can 
do. In small places the lighting business should be under one manage- 
ment. What we want, as practical and scientific gas men, is the best 
each can do. We shall not be benefitted by statements of the best show- 
ing for gas and poorest for electricity, or vice versa. 





THE Street Light Committee of the San Francisco Board of Super- 
visors recently awarded the contracts for lighting the public buildings 
of the city, except the City Hall, for the ensuing year. The Pacific Gas 
Improvement Company and the Edison Light and Power Company se- 
cured the contracts, gas to be furnished at $1.75 per 1,000 cubic feet and 
eleetric lights at 13 cents per 1,000 watt hours. The City Hall will be 
lighted by the same Companies and at the same rates, but the contract 
will only be from month to month until it is decided whether the Com- 
mission will put an electric plant in the building. 





Tue electric light plant of the Sacramento (Cal.) Gas Company, per- 
haps the finest of its type on the Pacific Coast, was destroyed by fire on 
the morning of the 18th inst. Much confusion resulted from the dis- 
aster, as the Company, besides furnishing currents for the arc and in- 
candescent lighting of the city, also furnished motor power for the street 
railway system. The loss exceeded $200,000. 





THE Peoples gas works, at Little Falls, Minn., which have been idle 
for a year, were recently sold to S. P. Casey, at his bid of $575, subject 
to an indebtedness of $5,000. 





Messrs. J. F. Roaers & Co., of New York city, have placed the order 
for a new industrial school building, at Havana, Cuba, with the Berlin 
Iron Bridge Company, of East Berlin, Conn. The building, which is 
to be 15 meters wide and 48 meters long, is to be constructed entirely of 
iron and cement. 





NEGOTIATIONS for the construction of a gas plant, on what is known 
as ‘‘ the Island,” virtually a suburb of Toronto, by the Consumers Gas 
Company, of Toronto, are off for the present, mainly because Mr. Pear- 
son has discovered that under the city by-law preventing the renewal of 
‘*the Island ” leases, he may be at the mercy of the authorities without 
means of redress. In case the by-law forbidding the renewal of leases 
is repealed—which seems to be more than a probability—the works will 
be constructed. 


THE Verein zur Beforderung des Gewerbefleisses, of Berlin, is offer- 
ing a silver medal and a money prize of $750 for the best paper giving 
chemical and physical analyses of the iron paints mostly employed. 
Very little definite information is known regarding the application, du- 
ration, effect, etc., of these paints, and the papers above invited should 
contain (1) a description and classification of the paints frequently used, 
based on a chemical analysis ; (2) a statement of the materials and mix- 
tures which form the most suitable paints for application to all kinds of 
iron. All papers in the competition are to be forwarded by November 
15, 1894. 


Tue F. C. De Prenyal Gas Range Manufacturing Company, of Wash- 
ington, D. C.,will put up a factory in the settlement known as Warsaw. 
A show and salesrooms will be located in Baltimore. 











THE stockholders of the Louisville (Ky.) Gas Light Company have 
agreed to an increase in the capital of $600,000, and have also siguified 
their willingness to hereafter accept a decrease in the annual dividend 
of 1 per cent. The increased stock is to be sold for the purpose of pay- 
ing for the electric lighting plant, which up to date has cost the Com- 
pany almost $1,000,000. 
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The Market for Gas Securities. 





Our advices of some weeks ago seem to have 
been quite prophetic, for to-day (Friday) is to 
witness the adjournment of the Legislature and 
no gas bills have been reported, which means 
that $1.25 is to be the city rate for a twelve- 
month. Consolidated was notably strong dur 
ing the week, and some good days’ trading in it 
were reported on the Exchange. The opening 
to-day was made at 138% to 1383, and while the 
market for it looks strong, we nevertheless be 
lieve that it is pretty near its maximum. Other 
city shares are firmly held, notably Equitable, 
which is likely to go on again to the 200 notch. 
East River bonds are offered occasionally, but 
there does not seem to be any overwhelming 
rush to absorb them, notwithstanding the nu- 
merous trips made by sundry male and female 
newspaper correspondents through the tunnel 
under the East river, and the subsequent flar- 

ng accounts of the same. 

Over in Brooklyn the situation is being sim- 
plified, in that a right battle royal seems to be 
on the cards. At least two of the Companies 
are virtually selling gas at $1 per 1,000 cubic 
feet, and the gas men in tne balance of the 
State are watching the antics of the Brooklyn- 
ites with feelings of disgust. As a consequence, 
all Brooklyn shares are lower, and we advise 
our readers to let the ‘‘securities” severely 


alone. Chicago gas is weaker on the opinion 
adverse to the Trust propounded by Attorney. 
General Moloney, but his fiat need not alarm 
anybody, and we strongly advise the purchase 
of the stock at anything under 65. Baltimore 
Consolidated is steady at 65} to 65%. In our 
advertising columns wiil be found a notice 
from Mr. William B. Miller, Receiver of the 


. Cartersville (Ga.) Improvement Gas and Water 


eine Hay who offers the property for sale ; 
and Mr. E. C. Lee, Secretary of the U. G. I. 
Company, announces the annual meeting of 


‘the Company, which is set for Monday, May 
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REGENERATIVE FURNACES. 
Bartlett, Hayward & Co., Baltimore, Md................... 645 
Fred. Bredel, New York City...........---sseees i alma 643 
J. H. Gautier & Co., Jersey City, N. J.. itipsenae ee 


Parker-Russell Mining and Mfg. Co., St. Louts, Mo. are coe 642 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn .....sseees.--.--> waebe eae 643 


TAR AND CARBONIC ACID EXTRACTOR. 
Geo. Shepard Page’s Sons, N. Y. City........escesseeeseees 648 


AMMONIA CONCENTRATOR. 
Michigan Ammonia Works, Detroit, Mich.........0+-.se0+- 631 


GAS METERS. 


John J. Griffin & Co., Phila., Pa............ eseiee'e «eee 650 616 
American Meter Co., New York and Philadelphia.......... 651 
The Goodwin Meter Co., Philadelphia, Pa.............+. vee 472 
Helme & Mcilhenny, Phila., Pa......... Bebb udenbaecshc%ees 651 
D. McDonald & Co., Albany, N. Y............. in dilstas wawebe 651 
Nathaniel Tufts, Boston, Mass....... obetneadsupaeessetnnd os 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 

Harris Bros. & Co., Philadelphia, Pa.... ........... woe 
Metric Metal Co., Erie, Pa.....scscccseccsecessecene svvovans 649 
GAS AND WATER PIPES. 

Ohio Pipe Co., Columbus, Obio....... nae Mindanke coer vee 649 
M. J. Drummond, New York City........... GSexhansiaseres 649 
ee Te er is I WU haa ac nk ose Sock idedescacdoes 646 
Warren Foundry & Machine Co., New York City.. ... 649 
Donaldson Iron Co., Emaus, Pa.... ....... pS ore 5 . 649 
Addyston Pipe and Steel Co, Cincinnati O .... ........... 649 
John Fox, New York City.....cccccssccccccscecsees ccscscce OM 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, New York City......e0...sseeesese>: soccccee O68 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa............ babsusdLs Weds eos 641 
Perkins & Co., New York City ......ccecscccsescsecves eee. 640 
Despard Gas Coal Co , Baltimore, Md ........ ic pie deGhanaes 641 
Westmoreland Coal Company, Phila., Pa................... 641 


CANNEL COALS. 


Persins & Co., New York City.... .... She Gaacauts eiaandiene® 640 
Log Mountain Coal, Coke and Timber Co., Pineville, Ky... 641 


GAS ENRICHERS. 


Standard Oil Co., Cleveland, Ohi0..........e0es-eeeeceee ee 641 
The Sun Oil Co., Pittsburgh, Pa....... conccpeccccccccrescos OOS 
.COKE CRUSHER. 

C. M. Keller, Columbus, Ind............. oe eS cosccccs O88 
INCLINED RETORTS. 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 642 
AIR COMPRESSORS. 

Clayton Air Compressor Works, New York City............. 595 
COAL TAR PUMPS. 


Clayton Air Compressor Works, New York City............ 6381 


GAS GOVERNORS. 


Connelly Iron Sponge and Governor Co., New York City.. . 639 
Wilbraham Baker Blower Co., Phila., Pa.................. 639 
Isbel!-Porter Co., New York City.......ccescecse.cecesseees 646 


RETORTS AND FIREBRICK. 


J. H. Gautier & Co., Jersey City, N. J.........cccccccecocees 642 
B. Kreischer & Sons, New York City..... eeeseccece bocsas oven Oe 
Adam Weber, New York City.............se00 cvcccscccccs CO 
Laclede Fire Brick Mfg. Co , St. Louis, Mo... bir bhag bee oo. 642 
Borgner & O’Brien, Phila., Pa................ ‘aver sient 642 
James Gardner, Jr., Pittsburgh, Pa................ cosas oc Gan 
Henry Maurer & Son, New York City....... Perry coos vee O42 
Baltimore Retort and Fire Brick Co., Baltimore, Md...... -. 642 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 642 
Brooklyn Fire Brick Works, Brooklyn, N. Y........+...00+- 642 


D, DE, WW TOR. «5. deavicns sce neccceee coe cccits 631 
CEMENTS. 
CO. L. Gerould & Co., Brooklyn, N. Y........ Snccccceccececcs OOP 


F. Behrend, New York City.cccccccccccsscccccccesccscccsss OBI 


GASHOLDER TANKS. 


J. P. Whittier, Brooklyn, N. Y...........--+- ebteseescivers 631 
W. C. Whyte, New York City......scceeceeesecesecseeeeeess O81 


GASHOLDER PAINT. 


The Government Waterproof Paint Co., Boston, Mass...... 645 
New York Marine Paint Co., Poughkeepsie, N. Y..... 


voces O45 





SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Company, New York City..............5.4... 6416 
Continental Iron Works, Brooklyn, N. Y..........-.... coos 646 

BURNERS. / 
©. A, Gekrorer, PRMS., PA. cce.sccccccsccccvcesccscccccess.. 631 
Moses G, Wilder, Phila. PA... .ceesceviccccccccccoscccces. 631 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn................ 31 


STREET LAMPS. 


J. G. Miner, Morrisania. New York City ...........6.-..0.. 613 
Bartlett Street Lamp Mfg. Co., New York City............. 643 


PURIFYING MATERIAL. 
Connelly Iron Sponge and Governor Co., New York City... 639 
Greenpoint Chemical Works, Brooklyn, N. Y.............. 639 
Henry W. Douglas, Ann Arbor, Mich........ 
Read, Holliday & Sons, Ltd., New York City...........e00.. 631 


ELECTRICAL APPARATUS, 


Wm. Henry White, N. Y. City.......seeee--eeeeee eeveses... 647 
Fort Wayne Electric Co., Fort Wayne, Ind............ cooee 38D 


EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind...... beess.. 6% 
Isbell-Porter Company, New York City.................... 646 
Wilbraham Baker Blower Co., Philadelphia, Pa........... 639 
Connelly Iron Sponge and Governor Co., New York City.... 639 


VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y..... Eisesteo. OS 
Chapman Valve Manufacturing Co., Boston, Mass......... 645 
Bs i ne Oe iis Sag Bs onic Sik s cncidier cceaccccece.... 646 
Continental Iron Works, Brooklyn, N. Y..... a Oe 646 
John Fox, New York City...... eessess Seneeesusesoccvcccec. 649 
The P. H. & F. M. Roots Co., Connersville, Ind............. 636 
Isbell-Porter Co., New York City..... PTTTTTTTTTT LTT Tere 646 


GAS ENGINES. 
Schleicher, Schumm & Co., Phila., Pa.... 


ENGINES AND BOILERS, 
The Hazelton Boiler Co., New York City........00... o.... 633 


PURIFIER SCREENS. 


eet eee eee eee - OR 


John Cabot, New York City. ....cccscccsccesscccsccsccscecs 643 
GAS STOVES. 
American Meter Co., New York and Philadelphia.......... 635 
The Goodwin Meter Co., Phila., Pa ......... PEE 472 
George M. Clark & Co., Chicago, Ills......... SUMRiR as 600s 633 
Maryland Meter and Manufacturing Co., Baltimore, Md.... 65! 
The Schneider & Trenkamp Co., Cleveland, O.......... ... 632 
PATENTS. 
H. B. Willson & Co., Washington, D. ......... ee 631 


Stockholders’ Meeting. 


OFFICE OF THE UNITED GAS IMPROVEMENT COMPANY, | 
DREXEL BUILDING, PHILA., April 25, 184. | 


The annual meeting of the Stockholders of the United (as 
Improvement Company will be held at the Company’s Oflice, 
Drexel Building. Phila.,on Monday, May7th, at 12 0’clock noon, 
when an election will be held for a President and six Directors 
to serve for the ensuing year, and such other business transacted 
as may be brought before the meeting. 

The stock transfer books will be closed from 3 P M., Tuesday, 
May ist, until 10 a.M., Tuesday, May 8th. 

986-1 EDWARD C. LEE, Secretary. 








Engagement Desired. 
A Cas Engineer 


of 20 years’ experience in the manufacture of coal and water 
gas, and in the building and general superintendence of works. 
desires an engagement. Satisfactory referenves can be given. 


Address “* ENGINEER,” 
981-tf Care this Journal. 


Position Desired 


As Superintendent of a Gas Works 


by a practical engineer of many years’ experience in the mab- 
ufacture and distribution of gas, and has had considerable «x- 
perience on construction and extensions. Good references ¢a0 
be furnished. Address 

983 5 “BUENA,” care this Journ!. 
TT 


WANTED, 


Two Second-Hand Cas Engines, 
of 50 horse power each. Must be in No. 1 condition and |oW 
price. Also, 

One Second-Hand Station Meter’, 
10 inch connections. 

983-4 PEKIN GAS LIGHT CO., Pekin, Ills. 














” 
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RECEIVER’S SALE. 


By virtue of an order and decree granted by the Circuit 
Court of the United States, for the Northern District of 
Georgia, in the case of International Trust Company vs. 
The Cartersville Improvement Gas and Water Company 
et al., now pending in said Court, the undersigned, ap- 
pointed receiver in said case, of all and singular the prop- 
erty of The Cartersville Improvement Gas and Water 
Company, defendant, will expose to sale at public out-cry 
to the highest bidder, before the Superior Court House 
door, in Atlanta, Ga., on the first Tuesday in July next, 
within legal sale hours, the following described property, 
to wit: The entire Gas Works, known as The Cartesevills 
Improvement Gas and Water Company’s Gas Plant, loca- 
ted and being in the an of Cartersville, Bartow County, 
Ga., consisting of the fcllowing lands, fixtures and appur- 
tenances, to wit: A certain tract of land situated in Car- 
tersville, Bartow County, Ga., containing one acre more 
or less, bounded on the north by Cook street, west by Er- 
win street, south and east by lands of Amos T. Akerman, 
deceased, being the tract of land conveyed by Martin Col- 
lins to Cartersville Improvement Gas and Water Company 
by deed recorded in book “A.A.” of deeds, page 151, Clerk’s 
office, Bartow Superior Court: algo a certain other parce! 
of land, in the city of Cartersville, Bartow County, Ga., 
containing two acres more or less, the same being a square 
tract of land, each side 282 feet long, situate on Cook 
street, in the Third Ward of said city, boundary com- 
mencing at the intersection of the center line of Cook 
street with the center line of Bartow street, running from 
said point thence south along the east line bounding the 
lands of A. M. Willingham 282 feet, thence running east 
parallel with Cook street 282 feet, thence north parallel 
with the east line of said Willingham lot aforesaid to the 
center line of Cook street, thence along said Cook street 
to the point of beginning,-the same being the parcel of 
land conveyed by William J. Neel to the Cartersville Im- 
et Gas and Water Company, by d recorded in 

ook **.\.A.,” pages 327 and 328, record of deeds, Clerk’s 
office, Bartow Superior Court. 

Also all buildings, machinery, improvements and equip- 
ments now located on said last described parcel of land, 
and used for the purpose of manufacturing, conserving, 
distributing and selling gas, including the engines, piping, 
boilers, water tanks, gasholders and oil tanks; andalso ali 
gas pipes, lamp posts, street mains, service pipes and 
globes, located in the city of Cartersville, Ga., and con- 
nected with said Gas Plant for the distribution of gas 
through said city, together with all tools, gas fixtures, fit- 
tings and supplies, rights, privileges, franchises and ap- 
purtenances belonging thereto. ll of said property now 
being in the possession of the undersigned as Receiver 
aforesaid, and all to be sold by virtue of the order and de- 
cree aforesaid, as the property of the Cartersville Im- 
provement Gas and Water Company. 

The terms of sale will be as follows: One thousand dol- 
lars to be paid by the purchaser to the Receiver in cash, 
when the property is knocked off at said sale; one-third 
of the whole purchase price, including said one thousand 
dollars, to be paid on the confirmation of said sale by said 
Court; one-third to be paid in three months and one-third 
in six months from date of the confirmation of said sale by 
said Court, the said deferred payments to bear interest at 
the rate of six per cent. per annum from the date of con- 
firmation of the sale as aforesaid, notes therefor to be 
executed and delivered by the purchaser to said Receiver, 
with security to be approved by said Receiver, the pur- 
chaser to have the right to pay the deferred installments 
at any time before the maturity thereof. The possession 
of the property to be delivered to the purchaser on con- 
firmation of the sale by said Court. That upon the con- 
firmation of the sale by the Court, and the payment of 
the first installment of one-third of the purchase price 
and delivery of the purchaser’s notes to the Receiver, for 
the remaining installments the Receiver will execute and 
deliver to the purchaser, bond to make titles, on payment 
of the balance of the purchase money, the purchaser to 
be required to keep the property in reasonable repair un- 
til the purchase price is fully paid. 

By virtue of said order and decree of said Court the Re- 
ceiver will also receive private bids from anyone, at any 
time prior to the date of the public sale, same to be re- 
ported to said Court for acceptance or rejection. 

For further information, address William B. Miller, Re- 
ceiver of Cartersville Improvement-Gas and Water Com- 
pany, Cartersville, Ga. 

This 24th day of April, 1894. 

WILLIAM B. MILLER, 
Receiver of the Cartersville [Improvement 
986-4 Gas and Water Company. 


Clayton Coal Tar Pumps 


Used and recommended by New York Coal Tar Chemical 
Co., Mica Roofing Co., Philadelphia Gas Works, S. E. Bar- 
rett Mfg. Co., M.Ehrett, Jr., & Co., etc. Write for Cire’lars. 


CLAYTON AIR COMPRESSOR WORKS, 


26 Cortlandt Street, New York. 


EF. BHEHREND, 
German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 


Stettin ‘‘Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 














DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 
Laboratory, 127 Pear! (SO Beaver) St. N. VY. 


PATENTS 











Promptly rn] > ade-Marks, Cop hts 
and Labels registered. Twenty-five years ex- 
perience. We report whether patent can be 
secured or not, freeofcharge. Our fee not due 
until patent isallowed. 3'°2 page Book Free. 
H. B. WILLSON & je, Attorneys at Law, 
Opp. U.8. Pat. Office. WASHINGTON, D.C. 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 
fither for New Works or Extensions to Old Plants. 














H. C. SLANEY. 
Gas Hnsineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


a 


JOSEPH P. GILL, 


GAS ENGINEER, 
59 Liberty St. (Room 31), N. Y. City. 


Plans, Estimates and Specifications furnished 
for new works, Coal or Water Gas, and 
for alterations and extensions. 





























AMERICA’S GREATEST RAILROAD. 


N.Y, Central ¢ Hudson River 
Railroad, 


FAST TIME. SUPERIOR SERVICE. 
Trains Lighted with Pintsch Gas. 


GRAND CENTRAL STATION, 
42d St. & 4th Av., N. Y. City. 











Utilize Your Cas Liquor. 


NO EXTRA LABOR OR annrait: 


OPERATING EX- 
Not Ex- 








GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


Read, Holliday & Sons, Lid. 


No. 7 Platt St., N. Y. City. 


HYDRATED . 
OXIDE OF IRON 


For Gas Purification. 


Analysis, Samples ae * Particulars on Applica- 
n. 








Gasholder Tank Construction, Etc. 


Gas Companies and others about to erect Gasholders will fiod it 
profitable to consult W. C. Whyte, who for over 
30 years has made a specialty of 


Tank Excavation & Mason Work. 


Fifty tanks now in operation show the sort of work done. 


W. C. WHYTE, 136 Liberty St , New York. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. ¥. 


MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 














Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 











Patent Lava Gas Tips. 
UNIFORMITY : 
GUARANTEED. | 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MEG. CO., 
CHATTANOOCA, TENN. 














To Gas Companies. 
We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


Co. A. GEFRORADRH, 
248 N. Sth 8t., Phiia., Pa. 
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NAPHTHA TANK CONSTRUCTION A SPECIALTY. 


Gas Companies intending to erect 


Tanks for Naphtha Storage 


ought to communicate with 


CHRISTOPHER CUNNINGHAM, 
Proprietor of the 


Novelty Steam Boiler Works. 
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Best Material and Best Workmanship at Lowest Possible Rates. Refers by per- 
mission to the Boston Gas Light.Company, the Worcester, Mass., 
‘ Gas Company, and dozens of others. 








Creenpoint Avenue and Newtown Creek, - - - BROOKLYN, N. Y. 


RELIABLE GAS STOVES AND RANGES FOR 1894. 


==, f= Seven Distinet Lines. 
aE Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894, 


ry Also Five Lines with Side Broiler. 














<< 


New Designs and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 





Sole Manufacturers of Reliable Gas Ranges. 
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JEWEL GAS STOVE 


Are Unequaled. 


E*or i1fS04. 


78 Styles, 


Listing from 75 Cents to $68.00. 


senda - for Catalogs. 
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Reduction in List. 


GOOTLE M. Clark & Compal, 


MAKERS, 


En 149-161 Superior Street, Chicago. 


The HAZELTON BOILER "sit" The PORCUPINE BOILER 


Patented in America and Abroad. 














UPWARDS OF 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 








An Unparalleled Record of many years for Economy, Durability, Safety and Efficiency. 









A Common-Sense High-Pressure Boiler made in a Superior Manner in Our Own Works. 
We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 


THE HICHEST STAND4RD OF EXCELLENCE. 


THREE REGISTERED 


THE HAZELTON BOILER. ~ 


Standard Sizes, Special 
50 H.P. Waste-Heat 
to Boilers for Rolling 
500 H.P. and Other Mills. 





|THE PORCUPINE BOILER. | 
TRADE MARKS. 


All Genuine Boilers 0 of this Type bear 0 our r Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


Write for Illustrated Catalogue. Correspondence Solicited. 





This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 





ESTABLISHED 1884. | FOUNDED BY | E. 8. T. KENNEDY, President. 


INCORPORATED 1888. JOHN P. KENNEDY & SONS. |} B REEVE secre 





THE HAZELTON BOILER GO., utah. 716 E. 13th St., New York, U.S.A. 


The Original and Only Manufacturers of this Type of Boiler. Cable Address, ““ PAILA,”” New York. Long Distance Telephone, 1229-18th St., New York. 











This Boiler is producing unequaled results in the works of many of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Countries. 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


“BERLIN IRON BRIDGE CO. 
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The above illustration is taken from a photograph, and shows the Machine Room of the New Bedford Gas Co., at New Bedford, Mass. The 
Roof on this building was furnished by us. The building is 32 feet in width by 50 feet in length, the Roof being made 
entirely of iron—that' is, iron trusses and iron .purlins covered with corrugated iron. The room is ven- 
tilated by a wrought iron ventilator extending the full length of the building, with corrugated 
shutters on each side opening and closing by cords from the floor. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








en tomes NBWRICING'S HANDBOOK 


Smithsonian Inst., Wash., D. C. 


oomatasrmecece =" AOD GAS ENGINEERS AND MANAGERS, 


B OOKS The present (the fifth) edition marks an important advance on those 


that have gone before. Considerable additions have been made to the text 
and much of it has been rewritten and otherwise improved. 





DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 


By Gaoree Lunar. Price $12.50. 


Price, Cloth, $6. 


A. M. CALLENDER & CO.. 32 Pine St.. N Y. 
A TREATISE ON THE OOMPARATIVE 


COMMERCIAL VALUES OF GAS 


MEROIAL, VALUES OF GAS THE CHEMISTRY OF ILLUMINATING GAS. 








By Divm A. Granam. 8vo., Cloth. Price $8. By NORTON H. HUMPHRYS. Price, $2.40. 
Orders for *hese books may be sent to this office. Orders may be sent tu 
A. MW CALLENDER & CU., 
42 Pure 82.. N. Y. Ocry A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER C0. 


EsTAb’*3HED 1834. INCORPORATED 1863. 


NEW YORK and PHILADELPHIA, 


CHICAGO, CINCINNATI, 
ST. LOUIS, SAN FRANCISCO. 
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PUBLIC LIGHTING TABLE. 























MAY, 1894. 





Table No. 2. 
















































































Pe Table No. 1. || NEW YORK 

a FOLLOWING THE ‘ITY. 

= MOON Aut NIGHT 

: LIGHTING. 

A | & Light. |Extinguish. Light. oy : 

P.M. A.M. 

Tue. 1 7.20pm 4.00 Am) 6.45 | 4.00 
Wed. 2) 7.20 4.00 | 6.45 | 4.00 
Thu: | 3) 7.30 4.00 | 6.45 | 4.00 ‘ 
Fri. | 4) 7.30 4.00 6.45 | 4.00 va 
Sat. 5 7.30NM,) 4.00 6.45 | 4.00 = 
Sun. | 6 7.30 | 3.50 || 6.45 | 4.00 ‘ee 
Mon. 7/ 7.30 | 3.50 || 6.25 | 3.40 ta 
Tue. | 8| 7.30 ° | 3.50 6.55 | 3.40 4 
Wed.! 9| 7.30 | 3.50 || 6.55 | 3.40 i 
Thu. 10)11.10 3.50 6.55 | 3.40 3 
Fri. (11/11.50 | 3.50 || 6.55 | 3.40 a 
Sat. /12/12.20 4") 3.50 || 6.55 | 3.40 we 
Sun. |13|12.50 | 3.50 || 6.55 | 3.40 Ni } 
Mon. |14| 1.10 | 3.50 || 7.00 | 3.30 ¢ 
Tue. |15} 140 | 3.50 || 7.00 | 3.30 é 
Wed. | 16} 2.00 3.40 7.00 3.30 th 
Thu. |\1L7|NoL. INoL. 7.00 | 3.30 a 
Fri. |18|NoL. |NoL. 7.00 | 3.30 : 
Sat. |19|/NoL. fu No L. 7.00 | 3.30 et 
Sun. |20| 7.40 pm) 9.40 pM|| 7.00 | 3.30 f 
Mon. |21] 7.40 10.40 7.10 | 3.15 & 
Tue. 22} 7.40 (11.30 | 7.10 | 3.15 
Wed. |23] 7.4 12.10 am}| 7.10 | 3.15 4 
Thu. |24] 7.50 12.50 | 7.10; 3.15 
Fri. |25| 7.50 | 1.20 || 7.10 | 3.15 a 
Sat. [26] 7.50 | 1.40 | 7.10| 3.15 qj 
Sun. |27) 7.50 1q 2.00 | 7.10! 3.15 
Mon. |28}| 7.50 2.20 | 7.15 | 3.15 
Tue. l29 7.50 | 2.50 || 7.15 | 3.15 
Wed. |30| 7.50 | 3.10 7.15 | 3.15 uy 
Thu, {31} 7.50 3.30 7.15 | 3.15 N 














TOTAL HOURS LIGHTING 
DURING 1894. 


eae 
By Table No.1. | By Table No, 2, 
i 














Hrs. Min. Iirs.Min. 
January. ..244.10 | January. ..423.20 . 
February...195.30 | February. . .355.25 a, 
March...... 206.20 | March..... 355.35 : 
April...... 169.40 | April ......298.50 . 
Pee 162.10 | May.... ...264.50 
June ... ..135.40 | June...... 234.25 
FOF. iv. os. 146.30 | July...... 243.45 “ 
August..... 162.20 | August .... 280.25 a 
September..174.10 | September. . 321.15 ? 
October. . ..211.20 | October... .374.30 ut 
November. .221.00 | November. . 401.40 49 
December. .245.30 | December. .433.45 





Total... .2274.20 














| Total. ..3987.45 
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ROOTS 
GAS EXHAUSTERS. 


IN POINTS OF 


SIMPLICITY, DURABILITY, EFFICIENCY, 
ECONOMY OF POWER, NEATNESS OF DESIGN, 
MECHANICAL CONSTRUCTION, 


THEY ARE 


UNEQUALED. 

















Inquiries . n if , | ) Send 
Cheerfully i pai he | for 


iswered. as \ _ Catalogue. 


= 
————— = 
Titties 


>= = iit berets 


3SYE=PASS 2» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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sitet or ecaniaacta ~ SS 
‘ 





Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 


5 RE PPR Ree RO She &ES 
\ J 





48 Bete 2 ea ‘ ie 
a - . =) a 





Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distiliates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. : 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 5 
meet any conditions. Apparatus designed to use*any grade of Oil, +: 
and Anthracite Coal, or Gas House or Oven Coke. i 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THEE WESTERN GAS CONSTRUCTION 60. 





Fort Wayne, IND. 


Engineers & Builders. 


IMPROVED 
LOWE 


Water Gas 
_ Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 








W. H. PEARSON, President. 


J. T. WESTCOTT, Gen’! Mang’r & T 
(Formerly with The United Gas Seprovenent Co. 


L. L. MERRIFIELD, Chief Engineer. 
(Formerly with the United Gas Improvement Co 


The ECONOMICAL CAS APPARATUS CONSTRUCRION CO, Ll 


Office; 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an appa: atus 
of rovel construction, which enables us to make a better and cheaper gas than.can be produced by any other pro- 


cess. Guarantees given as to os y of fuel and oil used, make per 
esigned for small Gas Companies. 


appara‘us which is especially 
CORRESPONDENCE SOLICITED. 


iem, and candle power. We also make an 


Pians and Estimates Furnished upon Application. 








The “Little Giant” Water Gas Generator 


IS THE MOST ECONOMICAL GENERATOR IN THE WORLD, BOTH IN COST AND OPERATION. 


It takes but little room. It requires no change to be made in the 
height or depth of gas houses. 

It is simpler and easier operated. It makes more good gas 
from a given quantity of stock. It makes good gas from cheaper 
stock. It makes gas of any desired candle power up to thirty 
without smoke. It makes a faultless gas from whatever gas- 
producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 
crude petroleum or its distillates, including naphtha of any specific 
gravity. 





- I build these Generators with any required .capacity, from 3,(00 
cubic feet. per hour upward. All the plants which I have built for 
the past four years can be seen in operation. Results are, in all 
cases, better than guaranteed. 

In more than one half the gas works in the country the ‘‘ Little 
Giant” will enable one man to easily make, in five hours, all the gas 
needed for the twenty-four hours. 

Everything is guaranteed, including durability and capacity of 
the Generator, the quality of the gas, and its cost. 

Correspondence solicited. 


A, M. SUTHERLAND, No. 136 Liberty Street, New York City. 
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NATIONAL GAS«a»» WATER Goa., 


218 La Salle St., Chicago, ril. 








HENRY 0. REW, President. N. A. McCLABY, Secretary. IRWIN REW, Treasurer. «BLE, MORRELL, Engineer. 





Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, | MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS { FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE {+ FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. © AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ’ ) 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTER IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West 


WILBRAHAM BAKER BLOWER COMPANY, sims motos = 


PHILADELPHIA, PA. H.W. Douglas (*ctséompccy) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS ce c°O.,, 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


tandard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Coal, and the 


Qld Kentucky Shale, tor enriching Purposes 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more —elivered at any required point in the United States or Canada. 








SCciEN TPIEIC Books. 





K{NG’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to0., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 


THE MEASUREMENT OF LIGHT. By W.J.DmBpIN. $3. 
STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 

COAL; ITS HISTORY AND USE. by PRoF. THORPE. $3.50. 

THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. | 
HUMPHREYS. $1. | 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LE, | 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
| 

AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- | 
NOLD. $2. 

} 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO | 
LIGHTING, by W. Sua@. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQLOK, | 
by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAY 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Mooney. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. 
ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY | 
ADAMS. $2.50. 





FUEL AND ITS APPLICATIONS. $7.50. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $5 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec - 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 

ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 

ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 

ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 

ACCUMULATORS, by Sir D. SALOMONS. $1.20. 

DYN. “O BUILDING, by F. W. WALKER. 80 cents. 


ELECTR'CAL TABLES AND FORMULA, by L. CLARK 
R. SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
FoRBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. HEDGEs. 
trated. $1. 


(llus 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrkK: :E. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, = = Locust Point, Baltimore, Md. 
OFFICE, - 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, — BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


ENRICH YOUR GAS 


WITH OUR 





"Bear GREEK” CANNEL) 


— Taw -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =": Prepared for Gas Purposes, 








Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office - 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 
ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 











Keller's bijastal Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 


C.M. Keller, sec. & supt. Gas Lt.& Coke Co. Columbus,Ind. 


Correspondence Solicited. 





EDMUND H. MCCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rPwProInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL Co., 


OHIO CRUDE OLL, 








38 to 41 Degrees Gravity. 


‘"roledo, O., and Pittspuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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__ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Olay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
H .E. GREGORY, V.-Prest. DAVID R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


Office, 88 Van Dyke St., Brooklyn, N.Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 





CYRUS. BORGMER 


23° ST. ABOVE Ve PACE POULADA.. 4A.S.A. 


Fire Brick 
AND 


-CLtay RETORTS#: 




















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 37?. 


Successor to WILLIAM GARDNER & BON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 














(ESTABLISHED 1856.) 
RETORT WOR! 5 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 
GEROULD'S IMPROVED RETORT CEMENT. 
Pieces, making up all bench-work joints, Inia Pies, tana 
eh at 
In Casks, 600 to 800 Ibs., 20.0. N; ¥-» at 5 cents per pound. 


In Kegs, 100 to 300 Ibs. 
in Kegs less than 100 Ibs., “ oe 


C.L. GHROULD & CO., 
5 &7 Skillman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Decatur, Ils. 


“ 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 


Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St.,. St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tiie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Ava@usT LAMBLA, Vice-Prest. & Supt 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches) Baker Oven Tiles 
123x123x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States, 








Kine’s Treatise on Coal Gas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engime 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Scis. 


A. M. CALLENDER & O©0O., 32 Pine Street, N: Y. City. 
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Recuperative Furnaces, Purifying Machines, 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


FRED. BREDEL, 6.£., 





PROP’R OF KLOENNE AND BREDEL PATENTS. 


ee ten 





x Gas Apparatls. x 


New York Office, 22 Beaver Street. 
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Special Trays for Iron Sponge or Oxide of tron. 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





) pm 


\, 


$06-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Circulars 





BRISTOL’S 
RECORDING 


PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


: Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


E.G, LOVE, Ph.D,, 
Analytical and Consulting 
Chemist. q 














8 ee STO 


Analyses of Coals, Purifying Materials, 
Gas, Gas Liquor, Water, and all Technical 


Send for Circwars. 


THE BRISTOL CO. 





Waterbury, Conn. | Products. Photometric and Calorimetric 
Determinations. . 
Received Medal at World’s , 
Columbian Exposition.) 122 Bowery, New York City. i 

















FLEMMING’S 
GeneratorGas Furnace 











Materials furnished and Benches erected by 


1. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 











SS 


AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & CO. 
32 Pine Street, N. ¥ 


























Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 





Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - WN. Y. CITY 


Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 





The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON'S AIR JET TUBE CLEANER, i. 


FOR CLEANING BOILER TUBES, | 


These devices are all first-class. will be sent to an nsible fo, vial. No ga 
unless satisfactory. Manufactured by the WATERTO 8 B R CUMPANY. 














- 


H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. 











BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 



























Single, Double and Triple-Lift 


GASHOLDERS 


of any Capacity. 


Tubular, Pipe and Sinuous Friction 


CONDENSERS 


of all Sizes. 




















STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOOR. : 








Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
“oke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


Bi GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








Do You Contemplate Putting in any New Apparatus 
or Remodeling your Gas Plant this Season? 


If so, write us for an estimate before placing your orders. We are Manufacturers and Builders of the 


LATEST STYLE 


Coal, Water and Oil Gas Apparatus, 
SINGLE-LIFT and TELESCOPIC GASHOLDERS, 


With or without Iron or Steel Tanks. We also make 


Double Gate Walves, Street Special Gastings, and Gastings of all 
Descriptions for Gas Works. 














We can guarantee all orders to be executed promptly, and in every respect satisfactory. 


KERR MURRAY MANUFACTURING CO., 


E"ort Wayne, Ind. 
Plans and Smecifentions furnished on application. 
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BARTLETT,HAYWARD&CO. | 


Baltimore. Md. 


rile Donbl, & Singie-Lin PURIFIERS. , 
| | TSA SN OT gy ms 
— esl a) connensers. = 











ROOF FRAMES. B : ie : | BENCH CASTINGS 
Cirders. 


BHEAMS. Boilers. 


The Wilkinson t ‘Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


THEE NEW YORK MARINE PAINT CO. 
) LUDLOW _— MFG. W,, J Successors to er & HADDEN. 


OIL STORAGE TANKS. 




















MANUFACTURERS OF <; | i Ga _ 
| y | | t 
VAL VES, — 5 ge Baers ee le 
Double and Single Gate, } in. to 72 in., outside and | 
inside Screws. Indicator, etc., for Gas, | _WaUFACTURERS IZ OF _ 
Water, Steam, Oil and Ammonia. 


PAINT “x" Holders 


And all Ironwork about Gas Works. 
POUGHBEEPSiI«E, ;. an 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


HE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mase 


CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves and Gates fOr Gas, Ammonia, Water, Biv. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 




















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 








‘ydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 








Pee enn % 


pip Bs 


a 


wg 
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Millville, N. J. R D 7 K ‘ft ) OD ‘“ CO ENGINEERS, 
Foundries and Works: { Florence o LRON FOUNDERS, 
Camden, ‘“ s e a MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 





SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 




















(PATENTED) CUTLER’S 
PATENT FREEZINC PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. IT FREEZING PREVI 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. 4} neavy LOAM CASTINGS, DUNHAM SPECIALS, HYSRAULIC WORK 
IRON FLOORS AND ROOFS, LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orFicts- Bridge & Ogden Sts., Newark, N. J. 


The Gontinental Iron Works 


THOMAS F. ROWLAND, President. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 
BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


SELF- SEALING RETORT MOUTHPIECES AND LIDS 


For Round, Oval, or “D” Retorts. 


Partial List of Gas Companies using our Self-Sealing Mouthpieces: 














Brid rt, Conn. _ Northern, N. Y. City. Westfield, Mass. East Boston, Mass. ford, Conn. 
Charleston, 8. C. Painsville, Ohio. Williamsburgh, N. Y. Holyoke, Mass. unton, "Mass. 
Central, N. Y. City. Salem, Mass. Buffalo Mutual, N. Y, Palatka, Fla. Worcester, Mass. 
Gainsville, Fla. Springfield, Mass. Clarksvi'le, Tenn. Providence, R. I. And many others. 








THE MANAGEMENT OF SMALL GAS WORKS, 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 








April 30, 1894. 


American Gas Light Fournal. 





647 








~ GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





|AMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N.J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 


H. RANSHAW, Prest. & Mangr. Ww. STACEY, Vice-Prest. T.H. Brrcn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


er 


Cincinnati, Ohio. 


4), DEILY & FOWLER, 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Single and Telescopic. 
EXolders Built 18sec to iso0a2, Inclusive 

















Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 

Fort Plain, N.Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “* Vassar College,”’ N. ¥ 

Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T Binghamton, N. Y. Tacoma, Wash. Cumberland, Md. 

New Rochelle, N. Y. San Diego, Cal Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn, N. Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d 

Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 

Irvington, N. ¥ Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass, Bridgeport. Conn. (2d) 

South Boston, Mass. a Mass. Washington, D. C. Woonsocket, R. L. Sing Sing, N. Y. 

Rye, N. Y. (2) Santa z, Cal. Newport, R. 1. (2d) Simcoe, Can. Exeter, N. H. 

Staten Island, N. Y. (2d) wan Pa. a. Gd) Morristown, N. J. Pittsfield, Mass. (2d) Wilkes-Barre, Pa., ons 

Woodstock, Ont. est Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn. Mass. (2d) [GasCo 
ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


| Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., anc 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 





BURDETT LOOMIS, Hartford, Conn. 


| 








WM. HENRY WHITE, 


No. 


S32 Pine Street, 


-- - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving’ thoir Plants respectfully invited 





Ply us and Estimates Furnished 
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Wood's Gas: Scrubbing and Enriching Apparatus. 

















End Elevation. ie Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve1 

orought to the attention of Gas Manufacturers. With ordinary condensers and scrgbbers the condensable illum. 

inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 

and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City. 











THE WALKER TAR * GARBONIC ACID EXTRACTOR. 


More than 83OQO in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 
Brooklire Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won't. 


= GEORGE SHEPARD PAGE'S SONS, 


Built by (SBELL-PORTER CO., 245 Broadway, N. f. Sole Agents. 69 Wall Street, New York. 


FIELDS ANALYSIS 


E"*or the Wear 1892. 



















































aie 








An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and A:ranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by . 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 
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GAS AND WATER PIPES. 








GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


3as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipy 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHTIINISTS 


Columbus, Ohio. 


JOHN FOx, 


160 Broadway, N. Y. 















“CAST TRON GAS¢WATERPIPE ” ‘ 





ae 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Ete., Ete. 


General Foundry and Machine Work. 





WARREN FOUNDRY 


Established 1856. 





W CAST IRON 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DEAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Nffice, Corbin Building, 192 Broadway, N. Y. 





GEORGE ORMROD. Manger. & Treas.. Emaus, Pa. 
JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, FA. 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 











THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


PIPE. 





Purifiers, Condensers, Serubbers & Center Valves 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 
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SPECIALS, FLANGE PIPE, AND LAMP POSTS. 
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METRIC METAL GO., 


MANUFACTURERS OF 


fry as Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 








Agts.. McCELWAINE-RICHARDS CO., 62 & 64 W. Maryland St., India.apolis, Ind, 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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JOHN J. GRIFFIN & CO., 


Nos. 1513, 1615, 1517 & 1519 Race Street, PHILADELPHIA. 
(= 5, No, 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO, 
hi, 


MANUFACTURERS OF 
v4 
, . < , 


>) METERS FOR MEASURING GAS 
a 


Sr Provers, liesen, Reihioare, Etc., Etc. % 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 
Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 


NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


F Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is enabled 


k s s - 
and mish les poumpy. Apparatus for the Chemical Testing of Gas and Gas Liquor 











— 
L- 














Established 1849. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACQ, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. ee SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 




















“Success” and “Perfect” Gas Stoves. 


Bstablished 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and [jry Gas Meters, 


STATION METERS, METER PROVERS, 
ASZPHRIMENTAL METERS, SHOW OR GLUAZED METHBS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES, CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest, PAUL 8. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: GAS STOVES. | ves Pn geri 
SUGG’S ILLUMINATING POWER METER, | 986 Nertis Sacend Greet, Ot: Leute. 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “‘Invariable Mcasuring” Drum. | 222 Sutter Street, San Francisco. 








EAE LME & MeciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers 


D. McDONALD & CO., 


Established 1854. 














154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


>Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL, The American Gas Engineer 


STRONG. 


wx nd Superintendents Handbook. 


SIMPLE 


one. By WM. MOONEHY- 


HANDSOME. 
« 








Price, $1. 





" S85O Pases, Full Gilt Morocco. F rice. $38.00. 
A.M, Callender 


& Co., 





32 Pine st., 


-xy.cy|A, M. CALLENDER & CO., 32 Pine St., N. Y. 
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For efficiency and low gas consumption. 


‘ For smooth and quiet running. 
U N EQ UAT E D For simplicity of construction and grace in desizn. 
For general reliability. 


For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”.--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our a SIMPLICITY, as far as is 
P Hi? possible, with good de- 
Columbian zy < sign and perfect Work- 
Styl e | ae Pe iis: A \ ing. sail on scientifi: 
| . principles, with a view 


Is FITTED Pe Rear | . Ay ‘HIGHEST EFFICIENCY 


With removable seats and 
casings for all valves. 

With Patent Alloy Tube, a ih = 3K 
good for one year. : Ni = 





With timing device for igni- 
tion, preventing starting Zs ‘ Sizes, 
backward; or with elec- SS === 
tric igniter. == _——, 1-3d to 120 H.P. 


Th e First to have change speed governors; to have separate and removable casings for all valves; t» adopt 
automatic oiler rings on main journals; to provide for Patent Alloy Tube, dispens'ng with 
frequent renewa!s of iron or nickel tubes _ to use spiral gearing and dispense with noisy running. 


The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 
It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 
A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 
The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 


Since its advent the “Otto” engime has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila. Pa. 


NEW YORK, 18 Vesey St. BOSTON, 19 Pearl St. " CHICAGO, 245 Lake St. 








